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5 . ( a ) m 5 (ga?ij#^ 1 1 ) <Dmm* ? vsm. 

( b ) m e (ia?ij#-^ 1 3 ) ©m*^ 9 u*? mm, 

( c ) 02 ae?ij#^5) *j«ttj«E3 imm^D »«^^tf 

(d) gi3 mmm^ri) <nwk%9\s*<f-vfm. 4btft, 

(e) *il?>©«iB«J»rfi\ 



(a) AGCTATGCCATGAGC: ( IE # 1 5 ) 

( b ) GAAATTAGTGATGGTGGTAGTTACACCTACTATCCA 
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GACACTGTC-ACC-C-C-C : 



mnm^ 1 7) . 



^ ^ ' CTCA?CTACTATGGTTACGACGGGTATGCTATGGAC 

TAC: (E?»J#^1 9) . 

( d ) AA G AGCT CT CAGAG C CTTTT AT ACTCG AG CAAT C AA 
AAGAATTACTTC-GCC : 

(e) TGC-GCGTCAACTAGGGAATCT: CE?lJI-f2 3) 

(f) CAGCAATATTATAGCTATCCGCGGACG : ( 12 ? ! J # 2 5 ) 

Cg) AGCTATGCCATGTCT: (E?iJ#^32) ^ 

( h ) AAGTCCAGTCAGAGCCTTTTATATAGTAGCAATCAAA 
AGAATTACTTGC-CC '. 

(mww^3 4) . 

(i) TGGGCATCCACTAGGGAATCT : (SS?0§^3 6) 

Cj) C AG C AATATTATAG CTATC CTC G G A CG : (E?!jSf-3 8) ■* 

(k) TGGGCGTCGACTAGGGAATCT : CSB?'J#-^ 4 1 ) 



9. mm-T^/wmm\ 
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(b) mttifc<D^mmm.mL 

(c) SK#:®ffiWtt^SIB«, Soil* 

(d) (a) (c) tLr*(DMmmmx, 

«„ 

1 o. Rit-s-sejf^ 

(b) (a) »X^^a©iS$tbfcSff®F ab fcL<i4 (F ab ') a »ffi\ 

(c) (a) rox^W^»ife$nfctn;fr*»fc#e>ix5r*^l!|rofi», 

(d) (a) <DjL^mtBm<DM&titz&L#:<DF ^mx. 

(e) (a) (ox.mm^<DKishitmm*bnbti?>-*m$Lfa 

11. #fc hP. 7 7^^''^*; ^ n-^/M^cD^fiilllig^Mtfe 
1 2. SS^t hCDR^ 



o 

i3. (a) sw^tifct ym$<nimk7\/~j*y~?&i.xttm%mbm<fe 
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(c) %m--fy^f^ v&m,m^<D±mm, wbmz 

(d) m^ntcn vm$frb<D±mm, 

14. mm.m&. ms 2) , H6 m&m^i4) , pfhzh 

c 2 - 3 (IH^iJ##l 4) , jo itfP f h z h c 2 - 6 (SEM##4 2) ©IBM 

15. m&m&, M2 (ia^ij#^6) *3i^gi3 ©ib^w^s 

1 6. 



^ a ^ LysSerSerGlnSerLeuLeuTyrSerSerAsn 

GlnLysAsnTyrLeuAla: (Eyrj#-^ 2 2 ) x 



(b) TrpAlaSerThrArgGluSar: (I2?lJ#^- 2 4 ) „ 

Cc) GlnGlnTyrTyrSerTyrProArgThr : CSS^JS^ 2 6 ) s 

1 7 . |*S:«lffi*H4ft€««*s, fitTKSi-, 



(a) SerTyrAlaMetSer: (@2 ?IJ#^ 1 6 ) . 

C b ) GluIleSerAspGlyGlySerTyrThrTyrTyrPro 

AspThrVaiThrGly: CE*JM18) . 



(c) Leu I 1 eTyr Ty r G lyTyr AspGly Tyr Al aMe t 
AspTyr : 



imm^2 o) . 



18. NFS 2©ffi®#^£#&fc^5«TK^t\ 
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(a) serTyrAlaMetSer: 

( b ) GluIleSerAspGlyGlySerTyrThrTyrTyr 
ProAspThrValTtirGly : 

( C ) LeuIleTyrTyrGlyTyrAspGlyTyrAlaMet 
AspTyr : 

( d ) LysSerSerGlnSerLeuLeuTyrSerSerAsn 
GlnLysAsnTyrLeuAla : 

(e) TrpAlaSerThrArgGluSer : 
C f ) 

GlnGlnTyrTyrSerTyrProArgThr : 



m.^fhh(or-rxi^i.<ofi^mt^mu^H^, in,- p. yy^^^Ms 

2 0. 05 2) , [16 (E?!l#-§-14) , 02 (E?lJ##6) , 

H l 9 tclBfJoRyj. 

2 1 . IB^JP ro Asn Ala Asn Pro Asn (EM## 2 7 
) £r£tfP. 7 7 /l/*/^Aif h-z/tOg-g-fSr fcdSBrffi-e&oTNFS 2 

o 

22. W*w|5ffl8^^2 i S-e»rt»v^-f^^^c|E*c7?Bt^eKfcb< 

122 fciH«©&SJ^tt»fiK*. 



Cffi5tJ##l 6) . 
CE^J#^-1 8) . 

(E^j#^2 2) . 
(ffi«-^2 4) > 

imm^2 6) „ 
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± i*fUM ©fc ft ©*&, ftp) t/n:*n e> m-r zm.i$M<Dftm\z m-r 5 

9 A ( P 1 a s mo d i u m ) ©fli* ft«tC J; •? §| tfi^ ©T*& t) , ^ 

tL?ji»tt^i4, P. 77^^M (P. falciparum ) „ P. fcV^y 
(P. v i v a x ) , P. V (P. ova 1 e ) , jBitFP. -77H 

7i (P. ma 1 a r i a e ) -H^-f^t M:l^t5 4o©i^tS}l5 [ 
$lx.fl, V. E n e a e t a 1 . , S c i e n c e s 2 2 5 : 6 2 8-6 3 0 

(1 9 8 4) , £#jnt-<£] o ^^yrft^p-etft^tLTWwi-fttisjfL 
-e^ LT^fKjft^fto^©— o-efe >9 , ^ ^-jfcH£W$yi-5fc&©waft 

„ -77!) T©?ftl«f»LT4-T5 _/^r/ •) >*© J; 5 ftWHi^ft 9 So T 

u*-£©a* l < ft I ^iWffl 73s ^ c 5 r t ic i 



•5 rtt^O^MSiro^^ft^ixTLSoTV^o 

£m©#8!#J&1!B, ft^WtttU^^S* (circumsporozoite 
) (CS) S6Jff-^©^£rl5oT£T^-5 [Clyde _e_^ _a_J_. . A 
m. J . T r o p. Med. Hyg. , 2 4 : 3 9 7 (1975) ;Rieck 
man _e_^ _a_J_. , Bull. WHO , 5 7 (1) : 2 6 1 (1979) ; 
&it/3ffl#frf?4, 9 5 7, 8 6 %W\ „ t*©? 1 ?^^ DAlOCSf 
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e. c o i i ) tb<ii-r-^ ymMmm^m^z^ih^mmkfimmm^ 



(AsnAlaAsnPro) 37 (AsnValAspPro) 4 [E7'J#-^ 1 ] 

;5»6>fc5, P. 7r^^A©C SgfiRtC^TjlA^c^^SIItt^t: 0 h 

T#^-efeS 0 R32tet32t#^, NH r Me t-As p-Pr o 
— [ (A s n — A 1 a— Asn — Pro) 15 (A s n — V a 1— Asp— Pro 
) x ] 2 — Leu— Arg— Arg— Thr— Hi s— Arg— Gly— Arg— 
Hi s — Hi s— Arg— Arg— Hi s— Arg— Cys— Gl y — C y s — 
Trp— Arg— Leu — Tyr— Arg— Arg— Hi s — Hi s— Arg — 
Trp-Gly-Arg-Se r-Gl y-Se r-COOH [gE?IJ#-^-2 



te^XftmWnm^^%^V5Rfcfthtzbi±Mz. [Ba 1 1 ou _e_t_ a_± 
. , The Lancet , June 6 N 1987, pp. 1277-128 
1 ; jSiDtl 986^8^27 Hd&M^ - t \C £ 9 

uasttaiRfflWffWii^Hiieo 19262 6^£#m*,£] „ 

— TVl-Kft (mAb) ;«S|*IS$ft-C:JotK ^LT^rti^^T^^^itK-th/H^fc 
(t5S#eiill^(-*3^-Ca*Sr^-r- t^l.V^fc$tlTV^ [Y. Charo 
e n v i t e t a 1 . , J . I mmu n o 1 . „ 1 4 6 ( 3 ) : 1 0 2 0- 
1 0 2 5 (1 9 9 0) ] „ hfrVte&tb, vyyrwMtKttfiSlcfcft 
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»*®a«!»flB«*nrv^5 1 9 8 6^3 J3 1 3 Bi^BI$ttfcH^ 

6/0 1 5 3 3t; 1 9 8 7^1 0J3 7 BK&iiSftfc^H^ff [tiffin 
US® 2 1 8 8 6 3 8 A-§- ; Am i t e_t_ a 1 . , Science , 2 3 3 : 7 
47-753 (1986) ;Queen e t a 1 . , P r o c . Natl. 
Acad. S c i . USA , 8 6 : 10029-10033 (1989) ; 1 9 
9 0^7 R 



2 6 Blr<&|fi$tifcH^|fi^9 0/0 7 8 6 1^ *5<fct>*R i e c h m a n n 
e t a 1 . , Nature , 3 3 2 : 323-327 (1988) , &#J1 
*<£] o ^©ftWtiO^TM^^S^^^tlSt®©, P. ?r/^ 

co Lfc }4*fc L-tV&V\, 

y^n— ^/vKflstf^rofflltttftSIWic (CDR) s<-f*f- K, 

S^iWSK, ^O-idv^^fi-P. 7rM^/VAmAb NFS 2 
t?fe5„ ntHbc0CDRi±, ^tlb»K#7E^'fo5mAbcoKJF.S^#^t4^^ 
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ffiCDjMlf^ioVvT:^ #3§Wi, mAb NF S 2CD^t° h--;/£rffl^T\ ^ 
jgE^P^y yU/^ h y — ( i mmu noglobul inrepertoir 
e) <D\^-fti<D®f>>b^hn6^>ffV K— fcSVMlt h- fcb< f±-v? 
^.©S:#:©ffi^-^-fc>-ti'y-f y — (combinatorial libra 
ries) y-=>"^i-5ii:icJ;i9#bti,5P. 7 7M^M»|) 
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miti, mAb NFS 2 (D^(Dm§i^^Vi(DT 5. /m (iB^lJ##4) do 

tux? k ) e^iisr^-r. 

SI2}±, S-^^f^ACDR (BB?lJ#-^2 1-2 6) £^tf t ^ 
-vWXF«?I«P fhzlcl-1075/1 (@S?iJ#-§-6) &£Xf 
%t\sjrf-}? (EM#-§-5) Ha?iJ^-r„ CDRli»T*Sr*Lfc„ 

S3 it, -a-j^t^— ?t-fXK6i^fs«p fhzici-2«r^/i ( 

El4i4, mAb N F S 2 ©Xl©li-irS«*©7 5 / t (SB^JS^IO) 
jsXTf?.? (HB?iJ#^9) E?iJ^^i- 0 

05ii, ^ta-vWXKIi"ri««P fhzhc2-407^7i ( 

ia?ijs^-i 2) fcitfjc^va-f-H (e*»*i d e#i&^-t- 0 

@6!4, Mt a -vt^XKI«WP f h z h c 2-3©7?/t ( 

4) vJr=i-y imm^i 3) ga?ij^-t- 0 

flWLfc7 P 7^? KP f h z h c 2-3-P c d (OPf&llT'foSo :©77X? K 
fi, pUC 1 9©/^y^i/7^VKtpiC, if (Be t a — 1 

ac) jtfc^\ S V 4 0 <£>ffi®ifi£ (SV4 0) , t^fh^^DW^O/n 
^E— *-ga#l (CMV) . -a-^fi^P f h 



zhc2-3 (ga^!l#-^l 3) , ^fJ&ftjJv^V (BGH) z5>£j C9sK U A 5^ 
-f/K ^-^^n7!) ^n^-—* — (beta glopro) , v^tKc 

mm^^i'^—^MG^- (dhfr) , 3si.xm<oBGHmm<otfyA->y-r/v 

h z 1 c 1 - 1 - P c ncopt&EIT'fcSo magrm&< -^figt a. 

-vt-fXFSiP fhzlcl-1 (ia?lJ#^-5) ^ITDHFROftfc 
dl^tT-Ti'yifi? (Neo) £^£j>^l3 7CDt>CD£!:±^&5 0 
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H9i^ ^|ta-7t^XFli"[IS«P f h z h c 2-<6(Dy~^V^ 
K (IH^iJ##4 2) joitFT? /g? (E«f4 3) K?iJ£r^-f 0 

tt-TSo iWft^ln:i*:%U<H:l¥ft<aa©**nfcSi:#, SfSlXli^vK* 
%ffltfr1-Z>tctbKim%Mi (follow-up doses) £ftPgS1-5 



SMt#H:, iL«cS», ffFM&lt. %L<i±£«»«m©k 

sfficoffift^frSr^K-rsit^^igt^So p. -79 y n (p. ma 1 a 

r i a e ) , P. ¥/<y?X (P. v i v a x ) , *3it)«P. 3r/<— V (P. _o_ 

vale ) sr^t-rsffiwt usifett^^mcoai^^csate^irw-t-s* 
I 
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•5 £ » & 5 v > tim& \c j; o t ft« Sco y — ga^ij d «t 19 ita- £ tvc v ^ ® 6 » t> 



mfc*- hi— O0fa»««O*a*«nBK"f-«lif^-i: LT#5t$^5 0 MxJf 

^su b&wt.fgrM&'*— h-r — nyu- j*\Hx-(om&*$~rz>mmx~h 

•So 

rftt-^#:#i#j ft, %~ffl&^—hi—K, ^xgft©3c^cDfcL.<ftttIE£ 
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ft, tL<ii|imx.fi#:) Sr«*-r5„ 

rg^ftKftj (4, m-m^-v-f- k, ^gftcoarMiwsj; 



£fcr±e8PF£««©£Tt> L< tt-8B#£tt^-t-5, ft^ft&fti:: i otttl 
ft (tfy^n-^/Mftft, ^/^n-^vMftft, tL<f±i&mxJift) Sricft-f 

rcDRj (4, mmsszxmmomni&mmrebz. *>5Stft©ffi*ttt8ts« 

/V(DfcWM%m*W&k U * LTil^ftSiggtttirfcSN F S 2 <D«H?IB?iJ fc 
fcfc I©i5 4SSi^tfiNFS 2©CDRBNFS 2 t |H — 

5 asa-tt c d r ga?u , * 5 ^ tm&m*m. t> u < r±««w«^!i-e * a „ 
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a©* § nfcSi^tt»mx. d n Ag»ii £ i) ^ $ ^ 5 .<» fo 5 5 o 
5a©x^^a©K$ttfctt#:^icft-r5„ 
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limits r t ijs-et 5#® fijCttfi^^^SWc-f-a. r © i 5 fc#g6fC*fe 

&£Xtmmz&tt&<D\z%±xh&m<D#S&W\i^MXh&ZbtfXZ& 0 
fficD^a:* i^JR«^*EffiS*5fc»©*Sl^t^», fcb<i4 

I I . $1-77X^74 



©#C{£i Uv^mAb NF S 2 7)S|WI^$tlTl/^o 
v^lgG mAb NFS 2(4, P. 77^^ACSISl0Sftf 

MZ&^XtmWft&ft-? 1 ?*) Tt*f-r5g»^B5S:#^.Lfco mAb NFS 

#389! ii, §g#!|i LT^tfcNFS 2 m A b t> L < te^cDignT^gE^JcOf ijffi 
l-f|5iJPI$ti5iR"ei4/ I eV\ &,T<DWLWC-i6\^Xti.\^-fn%^WmAh i4NF S 

Officii, Mxi4\ CSSageKlCSti-5-r^^mAb 2A10, 

!4R. A. Wirtz et al. , Bull WHO, 6 5:3 9-4 5 ( 
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1 9 8 7) (r|E«^n5ttWmAb^fe5 0 

0!lx.if, P. 7r/^^>A©C SIfif ©St««iei T'fe5> R3 2t 
et32 NH 2 -Me t -A s p -P r o - [ (A s n-A 



la— Asn — Pro) 15 (Asn — Val— Asp — Pro) L ~] 2 — Leu — 
Arg-Arg-Thr-Hi s-Ar g-Gl y-Ar g-Hi s - H i s - 
Ar g — A r g — Hi s — A r g-Cy s — G 1 y — C y s — T r p — A r g — 

Leu — Tyr— Arg— Arg— Hi s — Hi s— Arg— Trp— Gly — 
Arg-Ser-Gly-Ser -COOH (Bfl^iJ^-^- 2 ) £#IJ/ELT, ^COS 

eif i'o^T©^#^tt£*-f 3 1 H&io^xwjP^cDmA b zmm-rz 

mm^, NFS 2tfRfc&*^1-^t° h~y°&£Tf%<DTi-vyti, V7!)7 

msptro^t^-^feSo ^ftb<D^v~7°(D%mz.z.*). p. 

7r;^^AtL<litt©7 p 7^ : e7'f ^a^-fSSttk L< tttfcSj&S 
5 ©KM-*- 5 5 K£!|#$£L, ^Lt^©'<7 , f Kft 

WI-ftuomAb ©S£k"5]"tg(c;fe.5„ 
ftlxJf, te©P. 7r^^/^l7if$ii ^WftBt^i-fEitfe^^^mA 

y-, &5VM4=K#:S^ffl7r— ^©IS^W (displays) £.x^ y — 

5 r 1 1 i <o mm-tz Z. t 2> 
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[W. D . H u s e e t a 1 . , Science, 246 : 1 2 7 5- 1 2 

si (1 9 8 8) ] , v—^Mm£±m^-ffofr<Dm<Dfi'm<7'vy'v > 

Lr^Sfri^M4%^-rffic0niAb , R32tet32 (BB5iJ#-§-2) , &5 



III. St#:iff>t. 75;i, *3il>'5?^ Kffi^iJ 
#3&BHBc, mAb NFS2^^#f 3 nS«^nfc^tb<i4-a-Jt©"5I^ 

i tr»raE*«E?ij, * ?> 0ic - t r e> <d c d r *3 <t xm n tt%m-t s # 4 

NFS 2 ©3^GDTi]"^fig(t4, 1214 [IB^J#-^-9:io<J:UU 0] t*3V>T^$4x 
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Tt-*-f 5? War*?- Kgfl^iJfc i t^iffl £ h 5 T 5 J Wt tin Srf "T 5 CDR 
ir-TSo CDR 1 ii, SB^II 



AGCTATGCCATGTCT 



(l£^#-5f 3 2) 



S erTyr Al aMetSer 



(ie^ij#^3 3) 



8 



GAAATTAGTGATGGTGGTAGTTACACCTACTATCCAGACACTGTGACGGGC 
GluIleSerAspGlyGlySerTyrThrTyrTyrProAspThrValThrGly . 

5^©CDR3i4, 



N F S 2 CD^fifet ^—r-fyf X K BpMJSS*, EI 5 [E?iJ#-^ 9 toklf 1 0 ] 
* fcW;: El 6 [IE?[J#f-l 3*3<tt>*i 4] t^S^sr^/HE^i't/mSr 



2 OT&So 

NFS 2©^©15I«^(4, Hi [ia?lJ#-§-3d3iU«4] <DT i S mffiPlte 



CTCATCTACTATGGTTACGACGGGTATGCTATGGACTAC 
Leul leTyrTyr GlyTyrAspc-lyTyr AlaMetAspTyr . 



AGCTATGCCATGAGC 



(§e?'j#^i 5) 



SerTyrAlaMetSer 



(1B?IJ#^1 6) 
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* IB^iJ## 3 4 id X XI 3 5 »R^So itf757 ^6E?iJ 



AAGT C C AGT C AGAG C C TTTTATATAGT AG C AATC AAAAG AATTACT TGG C C 
LysSerSerGlnSerLeuLeuTyrSerSerAsnGlnLysAsnTyrLeuAla . 

C D R 2 it, SB^!l#-5§- 3 6 to <fc XI 3 7 ©«*3 <t TIT 5 / S?1B?!J 



TGGGCATCCACTAGGGAATCT 
TrpAlaSerThrArgGluSer . 



CAGCAATATTATAGCTATCCTCGGACG 
C-lnC-lnTyrTyrSerTyrProArgThr . 

N F S 2 t 3.-7 X K "JfMii, IH 2 [ia?iJ#-^5d3iUt6] 

IB^JSrJ; 9 =«- K{t$*iSCDR*W«f:i-S. %ifV**f- K©SEftH4a«&*-a 
*ft£>£^Lfc„ -g-J^CDRlf^ «-*E?iJ#^2 1*J£U?2 2<DmWt3s£TlT 

5 y &k?ij 



AAGAGCTCTCAGAGCCTTTTATA CTCC- AGCAATCAAAAGAATTACTTGGCC 
lysSerSerGlnSerLeuLeuTyrSerSerAsnGlnLysAsnTyrLeuAla. 

^CDR2U 1 ^-^ HB?IJ#^ 2 3 *J J; t>* 2 4 ©$?®cE?y£ ± TIT X / KSB^J 



TGGG CGT CAACTAGG G AAT CT 
TrpAlaSerThrArgGluSer . 

•^•jjgCDR3i4, #*HB? ; lJ#-5|-2 6©7 5 / S?K?IJ*5 <fcl>WlJ#^ 2 5©>C^ 
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CAGCAATATTATAG CTATCCGCGGACG 
GlnC-lnTyrTyr SerTyrProArgThr . 

N F S 2 OffiOMt a—rt'f X KW^8ift, 111 3 [SB?iJH# 7 id 8 



, H2(^$DCt5-n-fS«CDR2 »p^^<DC D R 2 !::3o^TfF^ Lf;: 0 H 2 



TGGGCGTCGACTAGGGAATCT 
TrpAlaSerThrArgGluSer . 

, £««:fc±tffi«©TS/*J8«#«:-£*, L-TF (ab ' )2 $T>ti±, v?*/V 
Ab NFS 2t£bmzZhfrb&bh*Vr&T\zWM£h5X¥M!im<DM 

#-T2>ii^Ti:5F ab ifK-t3J:0 ? F (ab ' )2 WJf©W#5*fft£;ft,$ 0 F nb BT./f 
tL<liF (ab ' >2 Wr}iU, P. 
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NF S 2 t U< itfficoFJf^coft-T'v^^-Y 
fc^fcfc U< tt^*o««E?!IH*fr|cJ:oTH:fliOIS»tt*'&tfr. t^fe 19 , - 

Jfc, & 5 ^H&S-S&rojK-a-^- h i— % => - Wkl-SWHEfll fc roft-a-a* "TIB 

J mm * C D R B?iJ , $ ?> K * P> ©*tie<jBr S3 j; U5 T n ^ 4: a - 
t tt, W^^T"^ KBfl^tl <£> L < C D R h Z> V ^i«r <D 



5 5? * ^ me & 5 mm £ ixfc 7 a i7 - ^ & m ie-t z> z. t & -e # s 0 

z.co£? £ 9 «v^i^^^Ptt^#-^'f-5 BM<DtcmcWA 
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1 v . t xm&s es 

t-jsitRortp^tttfit^ts. t&-m&'*-hi—<nntt, mi 

[IBMS-S-3] & ±1*134 [gB?lJ#^9] »Sgtga^JCD$gT*&5mAb NFS 

2 t-W 1 15 SnftmA b T?*5 i t MS LV\ 

MWifth^tiTi-Tijr, mi [E?ij#^-3t5j;tK4] »^co-5r»«ia?ij, 
zv>mmthWr} ! rbL<ftTi-vir y i,4v«-ot,L<»SS:©NFS2 cd 

R [IB?iJ#-^- 1 5 - 2 6 ] ©fc*<DT5y^Sr3-K^-t-5ri/5S-e#5„ HM 



[IEM#-§- 5 do J; t>* 6 ] , m 3 [gfl^ij*^- 7 & i 8 ] , 11 5 \mm^ 1 1 33 
itJ«l 2] , ^ib0 ? (c[l6 [gfl?iJ#-^-l 3*3j;0?l 4] co^coi 5 &t Ot'fcS 

o 

^ISISfflCDR [ga?lJ#-8" 1 5 - 2 6 ] <D<ft<D'pt£< t h ^ ^LtUSL 

*f 1 5 c D RtfttEJlC t o -CSaw^f K, ®6fC, t> b< vmK 

5o 
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S3 J; 1* 10] fc&WcHl [E5'J#^3^«t04] ) Sr^ri-S^/iff^fft-^tf 



Wf4, 9fMC07 0 7^^T f ^ mAb^^#btiSW^*ia?IJ, CDR^ 

■f*b©»^, ifrif, &5^ttF T fcL<tt-#fB«*: (SCA) ©J: 5ft 
*<Dl^T;ft<DjHSK&;i®r;i\ feSV^liyTX^fV^AmAb NFS2£#| 

■J— Sr^ 7 1 * * ~M t ^ £ * 5 fit, 6 Ktt© t^^M Z 
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w t gf m $ as©i4-a-g asm » , ttt^f^mA b ©btm««3 £ t>* 
»a©*$^fcttfr^fe5 o 

#!-FJfM^tL5X^^a©S$tlfcfeT:*©-o©#i|ilt ^.--r-j-^f X K#t* 

atf b-^Ki*fi-5tliff-C*)5, P. :?7^^A©SttM«^t:° F-T'Uo 
v^t«fafi44fi;tt:-eJ)5:i:^U\ L^tfc^ft*i*B:, NFS 2 

©bis ^ $ y &ia?ij©£-t t> l < te-SB^SrWl-Sc ^bct^v 

«Si9>fcO— o, Xo, !)L<tt»tL<ttHo©CDR«$}ifct h-£r[#: 
ro7i/-A7-^«rti:jfA^Wfc() i ^©##©jftft:©0#&CDR£tt 

Tv^rtisjf*Lv\ t^o-r, r©x^W^a©Jfe$ttfctr,-^^^XKK 
frfi^©t bK#:tL<i4^:©if>i-©«it^W-r5-t*W*bV\ ;©i9 
ftta-vt^XFWt #t-¥f*mAb©IS^#Stt?r»^$-&5@6^T:\ £ 
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f K&iWT 5 /KlE^k-raffll^ttMJ; <9, r- (K a b a t) 7*—?^—;* 
, n^770 (Los Alamos) *f— ^^X/pf-fV (S 

wiss Protein) *f— ^SrMi-fSiltl*©^— ^^<— XfrtbM 

, igM, i g a, *5j;t>* i g ecdJ: 5 ftt h&ffi^'n^y ycoy 7**5<fcWf 
y^>r^t.s^*ti5o Ld^Dfe^fe., g^friafriit h^a^n^y 

Kfti-SDNABB^ISr, ^'J-<^ Fi7i^ ^-fcL< ftW#-^-^f©r 
5 /itffi?il&3- Kft-f5DNAE?iJH:iB^S*fc*<K^SrfS»l-tSr 



Wet bin*© J; 5 4SS#mAb £DM^pJS'SJKSr= I - KfL1-5§«gB^J?» 
* < 1 1 -*BJ^©ft fc> 9CNFS 2 OBrSl«f*© C D R £ a - Kft-f 5 gfB6 
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■^^XKgtfltH:, iriAb NFS 2»irCMS-a-#mi4?r#mt-ra„ 

f±, limx. D N ASfOiffiM LT^fcStfttfH 1 © F c EgfJf L < » C H 

tatv^n ti4^*^(cafl?^tis-efc5 5 0 fiflKis .towers 

Bis f7^y7 i/-a>7-^ tKttcDR, foaws^row^rovvf fta^ds 

5*X^^a©*$tbfcffi#:«, fc bt*3!t5it«tt^7 y T (Miil P. 
1 [SB^J#-§-3 4oit?4] 4btfic0 4 [Ba?iJ##9*J<tt^l 0] ^-^JtrS 



V. §6jtfc<fctfl5itt©j££ 
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— v&ntmtct <o 9 n-wnu * Lxz<Dmm&tumm<D^mmm<D c dn 

A^rSambrook e t a 1 . , Molecular Cloning ( 
A Laboratory Manual ) „ 2nd edition, Co 
Id SpringHarbor Laboratory (1 9 8 9) |:±?)1E 



itftClo^TCD, */^h (Rabat) £r#| if SfE&COa Vlfa- * — 

t hJi#:^6»fi«"5J^««©^ia7V'-A 1 7-^|i*ti^/^ (Rabat 



mum (optional)^ KBiftSrfflV^rKW-Lfc. r©i£f T iB?iJ 

pcr) Kxymmu ZLxm^e>tTjE%ft-otc 0 

FS 20CDRSr^tf2o«^e«Br3EE5<J*S'bfc?>$^fco 0 2 [E?iJ## 

UV^/cttfifCgB^IJ, iSbtyCmAb NF S 2©CDR, ft klM^&ftk £ 3 

ft-l^mA b «S-&#Jltt 5 B WC'XK fcfeCDRft WfcS^fr 

m A b © gglft i t>V * fc ttS* ^ K / A > 7 Is- A V - * 1R« I*) CO £©g|S# 



-29- 



tfi&mtzti, mmim#m<Dmv (Dfimyv^v >-&%nft$:t vm&^^y 



n * -IBM , jo i SW^Stt^ e> Bi#-r 8rias^5-> ^/HB^iJ 

e#i«r*f-ra$&-3Ba"<* *-&i^Hst;:«3w-5. *j>&< t t>«r« hv-f y©c 

mm mass £ tix v ^ 5 - 1 § fc»©awi wibb«*ss*v ^-c rtjg-jm^ 
^^-i^m-efesr taws: lv\ 

t)L< tt^VADNA, h5W± : t<Dffijj%^ts^ttfX$ 
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*5i^©mi-M<^S#:«APfl* (t h e Inhibition of S 
porozoite Invasion (ISI) ) T-y^4<OX y ftMffiiT 

S©Jfc £ *x;fc#L#:£ & 3 - Kffrt 5 ©D A NEM-tfefftft fcajjg £ *vC^ 5 jl 

o©^^-|ipUC 1 9-Cfe!9, r^ilAme r s h a mtt (Bucking 
h ams h i re, y%M) fcil^Ph armaciatt (Uppsala, X r> 



^-um^p/!) © d n a ^ -*f -i -y t mttft t- *^ $ *r & 9 
, LTSK^tifc!t^HsartT"©mffiDN Aga^jw^M^i^a^m^-rs 
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$-<dz. 5*@a^ij-t?fes„ rftb©^^-»x^&g©K£ft;fcS#;t l< 

iiffi©Bll^eeSr^-K-r55 l n(-fa«c»DNA6E?iJ^ti> 0 SUffiT«i±, 

- fij&fpwffiUfls© fc * tcgf M $ ft 5 MKSMSi©#A(£ <£9«IE£ft5jI«£ft 

^^^-t^ttD, *SL*©i*t Ka$i^^^- ifite^- (DHFR 
) tLOt-^-^v^BttttfS^ (neo R ) &«i:t5I*DNAE»38 

s<t>*r— BBMf-ii, ^©fiScgjJvi^ev (BGH) CD<t5^ 1 fc.CD^^CD^!J 
^A-R^J, fc > iO^-i5'-^P^!) vrp^e- ^-E?fJ (b e t a g 1 u p r 

^Pav, SKil^f-, xy/M/f-, fiiU^o^-^-ft^ftWfci-S 
V M^SiR $ ftfc^rt o»i D N A ©|g3i t v ^ ffl jfcfco v ©f£ 



Sfff^lfic^T&kftTV^itflJf, ttfB, S£u -f-* K *3j;tJ*®Sf§ 
H© fc ft © #± ft S i- © !£ 5 SSI©* ©iliS 9^ ? * - £ - © i ft © fc » t 

Igig,^^^— ©2o©Mf4> nf¥La-<^^— t?fc5P fhzhc2-3-Pcd 
*5it^P fhzlcl-l-Pc n-efo5 (EI 7 *5 iU«8 ^r^fl^^rJ;) 0 LfrL 
#5§f!B\ ^Mt LTW/trft^WpUC 1 9-S^5H^- (p 
UC19-based vector) ©#Jffltfl|5Bg$ft.5Simi>feV\ 

*ipj fc , i <o mm £ ft s x¥w*affl©j£ ^fc^tK sim 

-tirfc»M*£ t "a t?o - ft fc> © ^ ^ —-W-^ir ?-<D f a £01© 

*^:-#ffl^i&±»iat^(4 9iiS©>b©^fo5 0 b^L^e^ita ( e. c 

oli) ©«*©&£>£>©»£, ?u~~l/y^??~<Dm&%>Z.Xf-*mW<D 
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amb r o o k e t a 1 . , <£„ 

i/Mmmiz & s « fRi a* & 5 * , »i k« * -es^ $ ^ § v ^-r ^© urn x. m a 
b 'btfmffi'frmvi&wic'o^xx? v -~yy-r?>!&m$h?>xh?> ? <, mmm 

^^f-y^ (B. s u b t i 1 i s ) s Xhwyh;*^ ( Streptomy 

1 1 e r e t a 1 . , Genetic Engineering s 8^ : 2 7 
7-298, Plenum Press (1986), &£XfZ^\cB\M&tl?> 
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MfcitH'^lf hnffittfcov^pac-rs. @T»ti^>iii^coEL I SATs/ 
•fe-l'§rflJfflLTR3 2 t e t 3 2 ^tf h—:/ [BB^S^ 2 ] ^CDX^W^a©* 

S I Ty-fe^^iJffl-f 3r Sfla-t-STyfeW-e&SffFittlJISeA&W 
Tyt'f (I L S D A) kHife-f^ - 1 #T*t -5 [S. Me 1 1 o u k _e_t_ 
a 1 . % Bull. WHO , Suppl. 68:52-58 (1 9 9 0) ]„ ^ 
COXHS^, S C I T)^yx^Mz&^X$aBm&Ztitz.T -y±4 £r#ij.ffl LT3fc 

a »fc> & -f ff 5ti- 5 r t # -e * 5 o 

EJtT^IB^^nSftlfeMfcJ;?), v^mAb NFS 2^£.5f#$n-5t 
SBj i LTMfi$ti5nIligffi«&5«I^*»7U-Ay-^?rfflv^TX^W 
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ft&s^-f 5 r t sjm^my v—j^v—? %t>TMzmjE~t& 

*5tV5ri:*S"Brilt!£5 <) i 5 &X¥^S»*£ftfc#L#:j:i, P. 7 

o 

*H^»«i-fa« $ ft s ji*W(-«5fei-ia« £ ft s xmbfamom 

*S4, •tro^^ro^^ta^y vrolt^-, fiiU^trottK^tS-r^p^r 



<Dm®bt£%m<0^¥h~7°K%J&&&7tt-Z hmAb til^^-frT^ffl-rS n 



-35- 



, n ©*ffl fcfSSi waw K «t 9 s^-r S r. t *S0* \ 



, ii^Tii^ 1 %t L< Wpti < 1 1 % t ^ 5*Jtd^, iirv^-afv^ 1 5 1 L 
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)Sfe{4 N Remington' s Pharmaceutical Sc 

i e n c e N 15th e d . , Ma ck Publishing C 



ompany^ Easton, Pennsylvania^ i^joV^TJ; t) f¥$St 

Tt6„ fc L< tt.fo<nWimz%irt Z> P. 7r;^^Ai^^fJ!itf6St 

5fc*jCtt, It) 1 k g/mk^?>|l2 Omg/k g©ffl©I6ftL< iiffi 

#cD%.®%m%4¥ma&5; »*L< iifSSrtS-^ ( i . m. ) fciWi^b< 
HMftS-^ (i. v. ) fcJ:9S-£-r5"*§T?fcS. r©± 5*a#ft*WB 
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Sambrook _e_^ a 1 . , h L < tl^CDll 1 JKld3^TfHfc£ ft5 £ 5 

jjjfcffil 1 - NF S 2 CDg^CDfaj^ 

vi?^OI gG mAb NF S 2 (4 N -7i?X^©P. 7r^^>A^g 

0 rov^mAb NFS 2ft> P. 77^^ACSgSI»SISI^ 
»Jr[J©Sr^#*tt^#mi:i-S 0 Hfr^f-i, NFS 2 mAbiiifh-7P 
ro Asn Ala Asn Pro A s n (gri?lj#-f§- 2 7 ) {Clfe^-? %> 0 

t^«^$^r^S [fifl, §lffl-t-5rtJr < fc9*Wittl#irlii3 32 t ^ix5R. 
A. W i r t z e_t^ a 1 . , Bull WHO , 65:39-45 (198 
7) , £#fg*£] o rcoftfrii, 3KHi«¥IS!*ffi2eglf (the U. S. Na 
val Medical Research Institute) h A^-i" 



SBJSRRN Ai4N F S 2fcJ;UW:7'!J K--=?MfrJ*^ F a v a 1 o r o 
e t a 1 . , Me t h. En z ymo 1 . » 6 5 : 718-749 (1980 
) ©^SttlitJfiSlLfc,, J^Tl-^-r^7^^-Sr#^ I gll (V H ) fcitf 
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nm (V L ) »Tf«cDNAO-g-)tKfflV^fc 0 V L /7-f-?-t?fc5# 2 58 0 
joJ:I^# 2 7 8 9a Hind I iH Xba 1 tT't^fcS ^OT'fc <9 > LT 



Hindi I I 

#2 58 0 : 5 1 CCAGATGTAAGCTTCAGgGACCCAGTCTCCA3 ' gg^jg". 2 g 
Xba I Nael 

#2789 : 

5 * CATCTAGATGGCGCCGCCACAGTACGTTTGATCTCCAGCTTGGTCCC3 ' 

se?ij#^-2 9 

V n 7°7-f-7-t*l)5# 2 6 2 li3£.Tf# 2 8 5 3 ft K p n I fab P s t I 4t 



Kpnl Xhol 
#2 621 : 5 ' GGGGTACCAGGTCCA (A/G) CT(G/T) CTCGAGTC ( A/T) GG3 ' 



PstI 

#2 8 53: 5 ' GCCTGCA GCTAGC TGAGGAGACGGTGACCGTGGTCCCTTGG- 

Nhe l 

CCCCAG3 K^lj§-^3 1 

S a i k i e t a 1 . , Science, 239 : 4 8 1 -4 9 1 (19 
8 8) \Z£t)f&m£tlZ>PCRl±Z<DRNA8m±-VM1&LtZv 



P C Rt^oi^Tteffl^fc:/^^-^^ Lfz 0 V H OPC Rif itMi-ov^Tii 
, DNA//7-fv-ig^i|±, 5/i 1 OORN A^oiO^O . SdMC/^-fv- 
irV^5ffll*T*foofc 0 V L WPCRiSti^oVvrti:DNA/:/7-Y M&Vote 
, 5 /t 1 CORNA^oit/O. 5 /iMO^?^ v — tV" 1 5ffiJ^"Cfoofc 0 rt^CD 
ig^i-, 2 5 0 /iMO#dATP, dCTP, dGTP, JoitfdTTP, 1 
0mM©H)X-HCI pH8. 3, 5 0mM©KCK 1. 5 mMCDM g C 
1 2 , 0. 0 1% (w/v) CD-tfy^V, 0. 0 1% (v/v) CDTween 
20, 0. 01% (v/v) ONonidet P40, *3 i.U5 ip-fiCDAm p 
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1 i T a q [Cetusft] %m\)Lfz 0 9 4°CT3 Of}\ 5 5lCT 

3 0®\ 7 2°CT4 53<<DPCRfrh?£&1i&~V--< 5 Ek t£ *bTf\Z 7 2 °C 

T5^©sn-f--r^/Hc#tb/c 0 ^D-^^&buwij&^o^-tii, its 

$-tirfcV H DNA^rffili^T^n— ^y/VJiT*»ifSiidoitj«E lutip-d 
*7A^7^77^ [Schleicher and Schuell- 
Dusseltt, PVy] ?-LTpUC18 [New En 

gland Biolabs|±] F*3fC^ n — Wii^*fc„ — ^fit^^n— 
*3ir/iieSJS&il> 5fc}-3lffl£*vr^6Ma n i a t i s _e_t^ _a_J_. CUB 

v H DNAii, Kpjij -p^i mxt Lxm-mmx-mit^tcpuc 

1 8 <H\C? P — WLL-fco V L DNAB, Hind i ] I — X_b_a_ I W\}f t b 

V^T, ^x^^r-^ffi [Sanger e t a 1 . „ Proc. Natl. Aca 
d. S c i . USA , 7 4:54 



63-5467 (1977) ] T7 DNAJK5^7-f [US B i 

ologicalsli] ^VTK^Jftfe^fTofco NFS 2 <E> V H *3iU«V L K 

h ^T^llffl L~C\ TSequences ofproteins of I mm u 
nological Interest (feg^i-figfrg fiKoSB^J) J , 
US Dept of Health and Human Services 
, US Government Printing Office (1987) 
tMSKobat e_t_ aj_. W^?£(c^o-rCDRSB^JSrP*L/-c: 0 NF 

s 2 (Dmm& z.umm(D c d Ritfticmmvx h <9 . % \^xmm^ 1 5-20 

3o±0<3 1 - 2 6 t Lr^B^lH^tpf-^bfCo 
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£ tl h © I^lft&S©* $ HfcirCfr 5 fc * (Cf lj# $ itS C D R 

©M^i^fe©^^gMl^oJ;U i 2^c^o^^TfS^c$^^5-^ l >^mAb, NFS 

fc 0 t FSLEiffflB-IISW^y K— 8/1 7 [H. De r s 
i m o n i an e t a 1 . , J . I mm u n o 1 . „ 1 3 9 : 2 4 9 6 — 2 
5 0 1 (1 9 8 7) ] frbWlt^tz.m*<n7 -A7-^IffiSNFS 2^3 



?')^NFS2fflCDR (^ftfiJ2) :Jo£tffc hfcif* 1 8 / 1 7 ©gE?iJ£rSi# 
Lfcr tic i 9^fif(liT£ffi*££f£$iU ^LrDNA^*5it^DNAii*M 
©fcftfcPCR^tLfCo NFS 2(OCDRia?IJ*3j;rJ { l 8/1 
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BH ?IJ#^" 4 4 : TAGTGAAGAATTCGAGGACGCCAGCAACATGGTGTTGCAGAC 
CCAGGTCTTCATTTCTCTGTTGCTCTGGATCTCTGGTGCCTACGGGGAGGTGCAG 

msi - 97). 

GCTAGCGGATTCACCTTTAGCAGCCATGTCGGACCCCCCAGG 

GACTCTGAGAGGACACGTCGATCGCCTAAGTGGAAATCCTATGCCATGAGCTGGG 

TCCGCCAGGCTCCAGGGAAAGGTCTAGAGTGGGTCTCAGAAATCTTTATAGTGAT 
GGTGGTAGTTAC 

immi 5 8 - 2 5 9) „ 

BE 4 6 : 

G AACA CGCTGTATCTG CAAATGAACAGC CTG AG AG CCGAC- 

GACACGTCTCTGTTAAGGTTCTTGTGCGACATAGACGTTTACTGCAGTATATTAC 

TGTGCGAAACTCATCTACTATGGTTACGACGGGTATGCTATGGACTAGCTGCCCA 
TACGATACCTGATC 

(i£S3 16-421) „ 

I£?lJ#-^4 7 : TTCTTGAAAGCTTGGGCCCTTGGTACTAGCTGAGCTCACGG 
TGACCAGGGTACCCTGGCCCCAGTAGTCCATAG CATACCCGTCG 

(±&S4 8 4 - 4 0 0) „ 

CATTTGCAGATACAGCGTGTTCTTGGAATTGTCTCTGGATA 

TCGTGAACCGGCCCGTCACAGTGTCTGGATAGTAGGTGTAACTACCACCATCACT 
AATTTC 

(M3 3 7 - 2 3 6) „ 



" CTAAAGGTGAATCCGCTAGCTGCACAGGAGAGTCTCAGGGA 

CCCCCCAC-GCTGTACCAAGCCTCCCCCAGACTCGAGCAGCTGCACCTCCCCGTAG 
GCACC 

(III 7 7 - 7 7) , t'fcofco 



E^lJ#-^50 : CCGCGAATTCGAGGACGCCAGCAAC 
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CCGCAAGCTTGGGCCCTTGGTACTAGCT . 

fflrf- KJBft* 7 1/ — A!7 — ^ ffl^rt K: Aft 5 - 1 -eS^I IBS tat" 5 SiR. £ 
ftfc»gM££#ALfc 0 7l^-A!7-^fl|«rtt?©i*Lfe©gfeaEf4, 0 2 [IB 
?iJ#-^5^J;t^6] , 13 [BB?iJ#^-7*5j;U?8] , H 5 [iE?iJ#^l l*5itK 
12] , d3«fct^gl6 K?IJ#^-1 3&£tfl 4] »BB?IJ(Ct5^TH^TH5^i: 

tKISSrWLTV^,, N F S 2 C0"5ISS«(4#SS14aS» S e r^CDR©3 
Bfjt-if-f [Sa?lJ## 1 9 - 2 0 , *JW2 5, *>itJ«2 6] , g^fr© C 

DR3fOtIttiI (Lys) SrfjiJI&U e r CAilfitllP f 

h z h c 2-3 4rffffiLfc 0 

2ocD^a^"ST^ffi*fi, -fft:b*>P f h z h c 2-3 [gE^H^-l 3*5 it* 
14] ftbfftPf hzhc2-4 [E?!|##l l*5±tM 2] &:Sl#Lfc 0 r 
ft h ©SEM©f£*B£ H 5 *5 J; O? 6 tfatft-f 5 „ - ft <b <D 



OlV^^ittS, Mifi, Pfhzhc2-3 imm^rl 3*5£tfl 4] 
f±#r*9 8ICSe rttU ^ LT P f h z h c 2 - 4 [6E?iJ#-!§- 1 l*3itM 

2] (4|i:g9 si^Ly s *^ri-5o *5^fcttfttf;iftfc©«8W^«HtfBI3l 

jg^OftSfOT^ I'— ^7 — ^ffi$(£0\^-Cte, H. G. Klobeck e_ 
_t_ a 1 . , Nucl.Acads Res. , 1 3 : 6515-6529 (1 
9 8 5) m*3V>-ClRl££ft-Cl^£ t hfelf$WNFS 2SfC D R*5 £ U^it"^ 

7 a v - * E^ij smsm l r , nu - urn k x <? mm t£&fmms&\ % & & l, t- 

*rft£>!4, 
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PE? I J#"*J 5 2 : TAAGCGGAATTCGTAGTCGGATATCGTGATGACCCAGTC 

T CCAG ACTC G CTAGCTGTGTCTCTGGG CGAGAGGG C (±£H 1 — 7 5 ) 

JW ^°° - TTACTTGGCCTGGTATCAGCAGAAACCCGGGCAGTCTCC 
TAAGTTGCTCATAGTTTTCTTAATGAACCGGACTTACTGGGCGTCAACTAG 

(Ml 3 0 - 1 9 8) , 

S^JS-f 5 4 : GACAGATTTCACTCTCACCATCAGCAGCCTGCAGGCTGAA 
GATGTGGCAGTATACTACTGCTGTCTAAAC-TGTCAGCAATATTATAGCTATCC 

mm 2 4 1-32D , 

@E?'J#^55 : CAGTTGGAAAGCTTGGCGCCGCCACAGTACGTTTGATCTCCA 
CCTTGGTCCCTCCGCCGAACGTCCGCGGATAGCTATAATATTGC 

(iSS3 8 9 - 3 0 4) . 

GTGAAATCTGTCCCAGACCCGCTGCCACTGAATCGG 
TCAGGTACCCCA G ATTC CCTAGTTG AC G C C (i£S252-187) 

JW ' . CAGGCCAAGT AATT CTTTTG ATTG CT C G A G TAT AAA 

AGGCTCTGAGAGCTCTTGCAGTTGATGGTGGCCCTCTCGCCC 

(tt£ 14 1-64) > 

if LTD NA£-J&£rtT</\ P C RiitM^T 5 #\ ^coKJ^Ti-^-f 5 

' ^7^v- : iH^!l#-^-5 8 : G C G G A ATT C G T AG T C G G AT AT C 
GTGATGAC, *3iU?3' -fy-i^— : ga#l#-§-5 9 : TGGAAAGC 
TTGGCGCCGCCACAGTACGTTTGATC&ffl^fc, 

NFS 2CDCDRSr^tf 20<7)^ei(pJ^lS?lJ^ftU, * UT^S^l- 

t5Mt?6] M0Pf hz 1 cl-2 [BS?iJ#-§-7*5j;tK8] t^Ltc 0 

V\ Pfhzlcl-1 [ia^lJ#^-5*5j;t/6] »fiiB4 9 ICS e r - 
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#-CP fhzlcl-2 [ia?lJ#-^-7*5j;tJ5 8] ^^CfigiCP r o 
ha— v-^XKSfls£rS£-r6fc£>t^ M^K^UP f h z h c 



2-3 [|H?IJ#-^1 3*Dit/l 4] (0 6) t^oV^Td, 6S?IJH^-6 1 :Me t 
Va lLeuGlnThrGlnVa lPhe I leSerLeuLeuLeu 



lilTKm-t •> y-hJlffin : E^IJ#^ 6 0 : ATC-GTGTTGCAG 
ACCCAGGTCTTCATTTCTCTGTTGCTCTGGATCTCTGGTGCCTAC , 

*^<d ni9m&-kte&f8.Ltto ^mm^mmp fhzici-i imm^r 

5*3ir^6] (H2) icovvrra:, e c o r i & itKE c o Rvr*r©«^!feSr 

^LTPCRia UfctiEUt, ^CD^ i;h,P>CD^ffi$iE?iJ3r p U C 

fiSK ronraEWK «r£tr 5feicfB*co^ ^WMm® %CMvytnr-?~£tXTfZ 

fe*»D»JfAL--C*ofct hrofi«*5j;0«^^«(rfffi(rj; 19 [Man i 
a t i s e t a 1 . , ftfcllffl Sftt^S] RJ^If ±fc-&fr*TBte$*fc 
. ^oT^-5I^*^rtLe>0^-<^^-rt-}fALfc«(C, 8 7»±l)t8 
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I^ScfifffiMP f h z h c 2 - 3 1 3 14] (H 6 ) ft fctf 

(^j5g««^JP f h z l c l - 2 [ia?iJ#-^7*3j;^8] *«MUTfRKrs 



*J£0!l 1 *5 £ t* 2 (-IB*® fetfetrov •> X#C#:N S F 2 © nT^BJgc ® 7 
AI7-^i N Pfhzhc2. 3fcCD7 5/&CDHg£&£U ^LT&OiS*© 

T 5/iftf4 9MjoV>Tfi, ta- Tt-fXKliP f h z h c 2. 3©S 
e r £5^<»-v"^NF S 2 COiWfSBi-^V^C^tbST 5 y^-e&5 A 1 a }C 

K»b^ti'^DNA»f>t^{^M1-Sr i:i-J;5 <fc 5ftam»3ie^-X^ 
atf^fljfflbfco Pfhzhc2. 3COjf>t-^ X b a I feJ:tF E c o RVtaft 
^LtSera K^Offtb!? MA l a Wk-tZpi? U*? h*mt% 

P f h z h c 2. 6 Lfc, 
r^f&fitfl^ Pfhzhc2. 3^j&SfU;:ovvri£(;:!H*6L;fcJ; 5 i-3i§ 

HfiHc, P f h z h c 2. 6fi^t P f h z l c 1. 1 igll&it^P f h z h 
c2. 6l«iPfhzlcl. 2 61*^45^- XKftttSr, uffL 



•^LT«T«*JfeM5(C|a«$ti5E L I s A(c<t(3feT;frffit4icov^Twrs/-fe 

Kv-t m^mm-r 5 fc fticism- s nfciWH©*«fe tffiM lt waif s^^ 5 
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(1) T5/SHig4 9<D&mz-Mz., CDRiCliSfffflCtotigt^ 

5 - 1 & ft b n 5 ffi »f@ * « 7 a y - ? r 5 / mmm%®{Wift#i z. nxm 

#lx.if , SfCT 5 / (#/^y h (Rabat numberin 

g) , *K1^5Kaba t e t a 1. &*flB*±) fr, M^Kfr (« 

^LTftl9 4 t&S^IllCDRSS (Lys tffiS^ 
fr£^tfft# (alternative) fifUte^jg§l£ix3„ X^Bt*a 

K©oioTM$H51W7^? K£\ KfllPttX^^aoJS^tLfcSifr 

(2) a^7F (5fet?lffl^h5Kaba t et al. £r#jH± 



ffcSMfcja i. tfx^tt c d r -MiSftw tct JtiSrt S 0 ^JiJff fe-t- 5 4&£-£ 
!4> #ffl^ov^^Wffl«WW*^T5 /^X^W^acoJt^^fcK^W^i- 
( 3 ) M~Wl#:*5 <t UX^frtl C D R - H&Sifrft <£> 7 W - A 7 - ^ 2tg£ VcM. 
U BUTTON f-^X, tL<i«7fcttt-*5(t5X^^M^CTV^5aS 

co^^ST^/lttJ^^^SftST 0 ^? F5r:»i*t»oHT# 
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Iff 5 : EL I SATyt-f 

f h z h c 2-3doitKP fhzlc 1 - 1 i-oV^T^$tlTV^„ 1 OW 

o dna^t b y ^mm^m^ (tbs) ^m^l, ^ltdeae-t^ 

b5>- (iMl4 0 0jxg/ml) /?nn*l/ (0. 1mm) 

T2 5-7y^=ift-eif?S£*;fc3-4 x 1 0 5 <75C O S MMcWM U 3 7°C-C 

4 p^ush ^ h Lfc„ y yfiffb^s* (pbs) «t>©io%DMso 



7 ^^^3^7 2^WS{r[SltKL (3 0 got***) , ^ LTff#^lS*^tt 
U h7 v-3 Vll 2 O^gi^IilllKLfc ( 5 0 S t£ ^ i L T 

ittSt1-5fcftir N ^tlfflCOS h7^7i^'>3 V^(^ia«©«t 5i-*Jfe 
Lfc 0 <§-#Cf*(::o^T2 0 0 v gcofi^y^^? K*S,fcU<2 OOn g <Z3«R^5 
KDNASrMLt, -a-ff 2. 5X1 0 7 OCOS»§r F7^7i^ h 
bfc„ 0HXLfc±S* (3 0 gjSj;W5 0 B) fc-g**?*, F e «ELISA^ 
ffiLTji^aiC-Q^rciTyir^^tTofCo (Ami con) Srffiffl 

LT^cO#±|fi^6m nc««U7c„ ^itfcm^^Kftiii, 9rag/mli> 
6 2 5mg/ml4-CtftLft. £ftb©WBI*ttfcttfl!L-t\ ISI*±tfI 

£\ 4 0 CTf-*3^T— life, ^WSfc!) 0. UgWf^-t H gG (F e 
[S i gmatt, St. Louis, MO] f^f^y^tS. 
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PBS (pH7. 5) XtD^Wik, h7^X7x.? h{£&$t}&V^;l'fab<D5 

5o •^©^S-S^A'Sr^fcU PBST-gfc#U ^LTA^-;f ^v^-if-Sg-g- 
ft-t=¥K— t h I g Gfi#: [B i o R a dtt, R i c hmo n d, CA] £\ p 
^/W3fc<9 50mL©1/100 0#3&R»i: LTS&to-TSo |> £S 



U -?:LTPBSf»t5„ lOO/i 1©2, 2' -7-^-? 
-^;V*yi-<yXf7/!Iy (6) ] ^#!>i;Hittlt5„ ^fid&WCl 
mmfcfo%ftt>1tti 0 Z<D&4 0 5 nmtt5(t5Ma*^3taU*l-i 9SteL 

KSiffo, P- 7r/V^>A©ft»f*S&«-©^i*EL I SAia 

I§Sgt-<£9i£££;fl5 0. l/igfflR32tet32t-3-f^y^Lf;„ PB 
S h7^7i^ V#%^tr&<?^^frh(D5 0 /* 1 ©i&^ftffiSr 

Jrt-fc h I gGRft [BioRadt Richmond, CA] £\ ?:x/H!i 
fe05)iOLroi/1 0 0 0*f?«i: L-C^Jp-tS. b*SJftK» 

#-t"5 0 100^102, 2' -7-77—7 [3-xf;w-^;v*yi^yXf 
77D7 (6) ] Z'ir^A'HSItVizmXi-tZo &.Wt£$3^X 1 ^WSJ£^fTfc>-ti- 

i 9 , pfhzhc2-3 mmm® t jtec LfcR, afptt©ti± 

liPfhzhc 2-6fi^*^fe^-ETti'IIJi0ij4<Otr I .-^7--rXKKfr!-oV^ 
jy6M6-^?ffiflc<PfE8it 
[H. Dersimonian e t a 1 . „ J . I mm u 
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nol. , 1 3 9 : 2496-2501 (1987)] *5 <fc tflgSiC [K o 1 b e 
c k a 1 . , Nucl. Acids. Res. t 1 3 : 6 5 15-65 

2 9 (1 9 8 5) ] (Co^T^£;ftfcfc b^fglgUii-X^O^^NS F 2 

:/>) K— 7d»bfC#$tlfc^^^eL#:©RNA©PCRtJ; ^LT 

TP CRi^ i 9*t«£*fcj&-t?fe5„ PCRiii 5#ASixS3iy— liv>-f^t> 

HiSM 7 - I S I Ty-fe-f 

S^lSfMIAPlllTy-fc^ (Inhibition of Sporozoit 
e Invasion assay) ^r,M. R. Hollingdale e_ 
_t_ _aj_. , J . I mm u n o 1 . , 1 3 2 : 909-913 (1 9 8 4) 

D-WlilHiattHe pG2-Al 6 2 ^fJ{^^ffi.*r% MEM&itM 0% 
©^MEifait ^co 1 %C0 2 #7*#a<— JfiT'ilJt^-ttfc,, feijfctf t L< (± 

dgsAPLfco §J^Lfc!KOlfi^^ib*aiLfc3 0, 0 0 0CDP. 7r^ 



i 19 4 o oftr-^w-ai-ta. ism, mm #Mis») gt#fcjt« 
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LfcK®, $»SirC#^ t a-— ^^XKSt#:offftTl-*5it5ftA©/-? 

LfciB*!SJ**ns. ttbti&mt*— t>hm£Wrei>9. ZLX^tibte 

2 - 3 m^miL L/cT y±4 <D5p*&ffit?&5 0 





i 


S I Ht£©£ <t» 




(jug/ml). 


20 


10 5.0 2.0 


1.0 0.1 




99 


98.5 9S 88 


S3 5 0 


PfEzhc2-3/lcl-l 


92 


75.5 eo 




PfHzhc2~3/lcl-2 


85 


80. 0 0 




PfHzhc2-6/lcl-l 




90.0 75 


53 0 


PfHzhc2-6/lcl-2 




87.0 65 


50 0 



















(1) -I 
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( i ) tttSSS :SmithKline Beechan^ Corporati 
o n 

U. S. Governments Secretary of 

the Navy 

U. S. Governments Secretary of 
the Army 

(i i) mm<D%m-. t uz&v&mmmzm-&&w&&&tt j 3--rz>itiib<D 

( i i i ) mm : e i 
(i v) mm%m% ■ 

(A) 5aT5fe :Howson and Howson 

(B) #f6^&:Box 457, 321 Norristown Road 

(C) rff : Spr ing House 

(D) ffl : PA 

(E) B : USA 

(F) SHM#-*§- : 1 9 4 7 7 

(v) ^^t-^-f-mm^mmm ■. 

(A) tfj PJ>. : 7oy fc°— f-<?>>7 

(B) nyfa — — : I BM PC c omp a t i b 1 e 

(C) Wfe*S*7-J* : PC-DOS/MS-DOS 



(D) yy h^rnT— :Patenln Release #1.0, Ve 
rsion #1. 2 5 

(v i ) mrnmmr-? : 
(a) mm^r: 

(B) gtrJB : 

(C) #f| : 

(v i i ) &M<DHdmf~^ : 

(A) tfJll#-§-:US 07/941, 654 
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(B) iiffiH : 1 9 9 2^9^ 9 H 

(v i i i) #m±/tfMAtfm : 

(A) R% :Bak,Mary E. 

(B) : 3 1 , 2 15 

(C) : SEC P50107 
(x i ) tV^V^ a^^r— Vfffg : 

(A) HfS#-§- : (215) 540-9200 

(B) Tl/7ry^: (2 1 5) 5 4 0-5 8 1 8 

(2) mm-%iKo^x(nffim: 

( i ) : 

(A) ga^lJi»S^ : 1 6 4 

(b) m^m. 

(D) h^n-^-:*S!jS 

(i o mitowm m&ft 

(x i) IBM : iaM#-^-l : 
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Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn 
15 10 15 



Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala 

20 25 30 

Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn 

35 40 45 

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro 

50 55 60 

Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn 

65 70 75 

Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala 

80 85 90 

Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn 

95 100 105 

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro 

110 115 120 

Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn 

125 130 135 

Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn val 

140 145 150 

Asp Pro Asn Val Asp Pro Asn Val Asp Pro Asn Vai Asp Pro 
155 160 

(2) iB^!l#-^2^0V^TCDlf# : 

( i ) mwwm : 

(A) |E?[JcDft£ : 1 6 3 

(b) mwm :r?/t 

(D) 

( i i ) mn<nmw. ■ m&w 
( x i ) sa^ij : m^m^- 2 : 
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Met Asp Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro 
1 5 10 15 



Asn Ala Asn Pro Asn Ala 

20 

Pro Asn Ala Asn Pro Asn 

35 

Asn Pro Asn Ala Asn Pro 

50 

Ala Asn Pro Asn Val Asp 

65 

Asn Ala Asn Pro Asn Ala 

SO 

Pro Asn Ala Asn Pro Asn 

95 

Asn Pro Asn Ala Asn Pro 
110 

Ala Asn Pro Asn Ala Asn 
125 

His Arg C-ly Arg His His 
140 

Leu Tyr Arg Arg His His 
155 

(2) iB^!l#-^3^0V^TCDlf# : 
( i ) ia?[JcD#ti : 

(A) |E?(JcDft£ : 3 3 9 

(b) muom ■. mm 
(o mem 

(D) htfvi?—:3im 

( i i ) mmnmm i^adna ( i x) mmmm ■. 

(A) ^»/lH-§- : CDS 

(B) #ftfie : 1 . . 3 3 9 
(x i ) &m ■ E3?IJ##3 : 
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Asn Pro Asn Ala Asn Pro Asn Ala Asn 
25 30 

Ala Asn Pro Asn Ala Asn. Pro Asn Ala 
40 45 

Asn Ala Asn Pro Asn Ala Asn Pro Asn 
55 60 

Pro Asn Ala Asn Pro Asn Ala Asn Pro 
70 75 

Asn Pro Asn Ala Asn Pro Asn Ala Asn 

85 90 

Ala Asn Pro Asn Ala Asn Pro Asn Ala 
100 105 

Asn Ala Asn Pro Asn Ala Asn Pro Asn 
115 120 

Pro Asn Val Asp Pro Leu Arg Arg Thr 
130 " ~ 135 

Arg Arg His Arc Cys Gly Cys Trp Arg 
145 150 

Arg Trp Gly Arg 5er Gly Ser 
160 



GAT ATT CAG CTG ACC CAG TCT CCA TCC TCC CTA GCT GTG TCA 4 2 

Asp lie Gin Leu Thr Gin Ser Pro Ser Ser Leu Ale Val Ser 
l5 10 

GTT GC-A GAG AAG GTT ACT ATG AGC TGC AAG TCC AGT CAG AGC 3 4 

Val Gly Glu Lvs Val Thr Met Ser Cys Lys Ser Ser Gin Ser 
15 20 25 

C tt TTA TAT AGT AGC AAT CAA AAG AAT TAC TTG GCCTGG TAC 12 6 

Leu Leu Tyr Ser Ser Asn Gin Lys Asn Tyr Leu Ala Trp Tyr 
30 35 40 

CAG CAG AAA CCA GGG CAG TCT CCT AAA CTG CTG ATT TAC TGG 168 
Gin Gin Lys Pro Gly Gin Ser Pro Lys Leu Leu lie Tyr Trp 
45 50 s5 

GCA TCC ACT AGG GAA TCT C-GG GTC CCT GAT CGC TTC ACA GGC 210 
Ala Ser Thr Arg Glu Ser Glv Val Pro Asp Arg Phe Thr Gly 
60 65 70 

AGA GGA TCC GC-G ACA GAT TTC ACT CTC ACC ATC AGC AGT GTG 252 
Arg Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Ser Val 

75 80 

AAG GCT GAA GAC CTG GCA GTT TAT TAC TGT CAG CAA TAT TAT 294 
Lys Ala Glu Aso Leu Ala Val Tyr Tyr Cys Gin Gin Tyr Tyr 
85 90 95 



AGC TAT CCT CGG ACG TTC GGT GGA GGG ACC AAG CTG GAG ATC 33 6 

Ser Tyr Pro Arg Thr Phe Gly Gly Gly Thr Lys Leu Glu lie 
100 105 110 

AAA 339 
Lys 

(2) gS?iJ##4l:io^-C<£>1f« : 

( i ) mwomm : 

(A) &M<D&$ : 1 1 3 

(b) mm<om. -.r^/m 

(D) t.jtfni?- : Eftffc 
(i i) ffi#[©««:£6{r 
(x i ) IBM : m^m^4 : 
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Asp lie Gin Leu Thr Gin Ser Pro Ser Ser Leu Ala Val Ser Val 
1 5 10 15 



Gly Glu Lys Val Thr Met Ser Cys Lys Ser Ser Gin Ser Leu Leu 

2 0 2 5 3 0 

Tyr Ser Ser Asn Gin Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys 

35 4D 45 

Pro Gly Gin Ser Pro Lys Leu Leu He Tyr Trp Ala Ser Thr Arg 

50 55 60 



Glu Ser Gly Val Pro Asp Arg Phe Thr Gly Arg Gly Ser Gly Thr 

65 70 . " 75 

Asp Phe Thr Leu Thr He Ser Ser Val Lys Ala Glu Asp Leu Ala 

80 S5 90 

Val Tyr Tvr cvs Gin Gin Tyr Tyr Ser Tyr Pro Arg Thr Phe Ely 

95 100 105 

Gly Gly Thr Lvs Leu Glu He Lys 
110 

(2) BE?[J#-S§- 5 {CO^T : 
( i ) mWWtik : 
(A) $m<D-g:£ -339 

(b) mm<Dm ■. mm 

(D) 

( i i ) mwmm ■ $vadna 
( i x) mkomm ■ 

(A) £$Sv"lB# : CDS 

(B) #ftfiB : 1 . . 3 3 9 

(x i ) sa? [ j : mm^rs ■. 
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GAT ATC GTG ATG ACC CAG TCT CCA GAC TCG CTA GCT GTG TCT 4 2 

Asp lie Val Met Thr Gin Ser Pro Asd Ser Leu Ala Val Ser 
15 10 

CTG GGC GAG AGG GCC ACC ATC AAC TGC AAG AGC TCT CAG AGC 84 

Leu Gly Glu Arg Ala Thr lie Asn Cys Lys Ser Ser Gin Ser 

15 2 0 "25 



CTT TTA TAC TCG AGC AAT CAA AAG AAT TAC TTG GCC TGG TAT 12 6 

Leu Leu Tyr Ser Ser Asn Gin Lys Asn Tyr Leu Ala Trp Tyr 
30 35 40 



CAG CAG AAA CCC GGG CAG TCT CCT AAG TTG CTC ATT TAC TGC- 158 
Gin Gin Lys Pro Gly Gin Ser Pro Lys Leu Leu lie Tyr TrD 
45 50 55 

GCC- TCA ACT AGG GAA TCT GGG GTA CCT GAC CGA TTC AGT GGC 210 
Ala Ser Thr Arg Glu Ser Gly Val Pro Asp Arg Phe Ser Gly 
60 65 70 

AGC GGG TCT GGG ACA GAT TTC ACT CTC ACC ATC AGC AGC CTG 2 52 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser Ser Leu 

75 80 

CAG GCT GAA GAT GTG GCA GTA TAC TAC TGT CAG CAA TAT TAT 294 
Gin Ala Glu Asp Val Ala Val Tyr Tyr Cys Gin Gin Tyr Tyr 
85 90 * " ' 95 

AGC TAT CCG CGG ACG TTC GGC GGA GGC- ACC AAG GTG GAG ATC 33 6 

Ser Tyr Pro Arg Thr Phe Gly Gly Gly Thr Lys Val Glu He 
100 105 110 



t t a 

AAA 
Lys 

(2) iB?lJ##6f-o^-C»fMR : 
( i ) SB?!©#» : 
(A) SEM©ft£ : 1 1 3 

(b) mM<Dm : T 5 /m 

(D) bJjfPS?- : 

( i i ) m^mm ■■ m&m 
(x i ) em : m^m^e ■■ 
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Asp lie Val Met Thr Gin Ser Pro Asp Ser Leu Ala Val Ssr Leu 
1 5 10 • 15 



Gly Glu Arg Ala Thr He Asn Cys Lys Ser Ser Gin Ser Leu Leu 

20 " 25 30 

Tyr Ser Ser Asn Gin Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys 

35 40 45 

Pro Gly Gin Ser Pro Lys Leu Leu He Tyr Trp Ala Ser Thr Arg 

50 55 60 

Glu Ser Gly Val Pro Asn Arg Phe Ser Gly Ser Gly Ser Gly Thr 

65 7 0 7 5 



Asp Phe Thr Leu Thr He Ser Ser 

ao 

Val Tyr Tyr Cys Gin Gin Tvr Tyr 

95 

Gly Gly Thr Lys Val Glu He Lys 
110 



Leu Gin Ala Glu Asp Val Ala 
85 9 0 

Ser Tyr Pro Arg Thr Phe Gly 
100 105 



(2) ffi?[J#^7iCO^TWff« : 
( i ) mWWtik : 
(A) $m<D-g:£ : 3 3 9 

(b) mm<Dm ■. mm 
(o m<vm ■. -*m 

(D) b^P^-:*^ 
( i i ) tiffiKDWm ■ y/ADNA 

( i x) mkomm ■ 

(A) £$Sv"lB# : CDS 

(B) #ftfiB : 1 . . 3 3 9 
( x i ) SB?!! : 6B^IJ#7§- 7 : 
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GAT ATC GTG ATG ACC CAG TCT CCA GAC TCG CTA GCT C-TG TCT 4 2 

Asp He Val Met Thr Gin Ser Pro Asp Ser Leu Ala Val Ser 
15 10 

CTG GGC GAG AGG GCC ACC ATC AAC TGC AAG AGC TCT CAG AGC B4 
Leu Gly Glu Arg Ala Thr lie Asn Cys Lys Ser Ser Gin Ser 
15 20 25 

CTT'TTA TAC TCG AGC AAT CAA AAG AAT TAC TTG GCC TGG TAT 126 
Leu Leu Tyr Ser Ser Asn Gin Lys Asn Tyr Leu Ala Trp Tyr 
30 35 " 40 

CAG CAG AAA CCC GGG CAG CCT CCT AAG TTG CTC ATT TAC TGG 168 
Gin Gin Lys Pro Gly Gin Pro Pro Lys Leu Leu lie Tyr Trp 
45 50 ' 55 

GCG TCG ACT AGG GAA TCT GGG GTA CCT GAC CGA TTC AGT GGC 210 
Ala Ser Thr Arg Glu Ser Gly Val Pro Asp Arg Phe Ser Gly 
60 65 70 

AGC GGG TCT GGG ACA GAT TTC ACT CTC ACC ATC AGC AGC CTG 252 
Ser Gly Ser Gly Thr Aso Phe Thr Leu Thr He Ser Ser Leu 

75 30 

CAG GCT GAA GAT GTG GCA GTA TAC TAC TGT CAG CAA TAT TAT 29 4 

Gin Ala Glu Asp Val Ala Val Tyr Tyr cys Gin Gin Tyr Tyr 
8 5 go 9 5 

AGC TAT CCC- CGG ACC- TTC GGC GGA GGG ACC AAG GTG GAG ATC 33 6 

Ser Tyr Pro Arg Thr Phe Gly Gly Gly Thr Lys Val Glu He 
10 0 105 110 

AAA 339 
Lys 



(2) 8 fco^TWflHS : 

( i ) mwwm : 

(A) SEM©ft£ : 1 1 3 

(b) mM<Dm : T 5 /m 

(D) bJjfPS?- : 

( i i ) m^mm ■■ m&m 

(x i ) IBM : m^m^8 : 
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Asp lie Val Met Thr Gin Ser Pro Asp Ser Leu Ala Val Ser Leu 

i 5 10 15 

Gly Glu Arg Ala Thr lie Asn Cys Lys Ser Ser Gin Ser Leu Leu 

2 0 25 3 0 

Tyr Ser Ser Asn Gin Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys 

35 ' 40 45 

Pro Gly Gin Pro Pro Lys Leu Leu lie Tyr Trp Ala Ser Thr Arg 

50 55 60 

Glu Ser Gly Val Pro Asd Arg Phe Ser Gly Ser Gly Ser Gly Thr 

65 70 75 

Asp Phe Thr Leu Thr He Ser Ser Leu Gin Ala Glu Asp Val Ala 

80 85 90 

Val Tyr Tyr Cys Gin Gin Tyr Tyr Ser Tyr Pro Arg Thr Phe Gly 

95 " 100 105 

Gly Gly Thr Lys Val Glu lie Lvs 
110 



(2) BE?[J#-S§- 9 {CO^T : 
( i ) mWWtik : 
(A) $m<D-g:£ : 3 5 4 

(b) mm<Dm ■. mm 
(o m<vm ■. -*m 

(D) h#PS*-:*S 
( i i ) tiffiKDWm ■ y/ADNA 

( i x) mkomm ■ 

(A) £$Sv"lB# : CDS 

(B) #ftfiB : 1 . . 3 5 4 

(x i ) sa? [ j : ■. 
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CTC GAG TCT GGG GGA GGC TTA GTG AAG CCT GGA GGG TCC CTG 4 2 

Leu Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Gly Ser Leu 
15 10 

AAA ATC TCC TGC GCA GCC TCT GGA TTC ACT TTC AGT AGC TAT 84 
Lys lie Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 
15 2 0 2 5 

GCC ATG TCT TGG GTT CGC CAG TCT CCA GAG AAG AGG CTC- GAG 12 5 

Ala Met Ser Trp Val Arg Gin Ser Pro Giu Lys Arg Leu Glu 
30 35 40 

TGG GTC GCA GAA ATT AGT GAT GGT GGT AGT TAG ACC TAC TAT 163 
Trp Val Ala Glu lie Ser Asp Gly Gly Ser Tyr Thr Tyr Tyr 
45 50 55 

CCA GAC ACT GTG ACG GGC CGA TTC ACC ATC TCC AGA GAC AAT 210 
Pro Asp Thr Val Thr Gly Arg Phe Thr He Ser Arg Asp Asn 
60 65 70 

GCC AAG AAC ACC CTA TAC CTG GAA ATG AGC AGT CTG AGG TCT 2 52 

Ala Lys Asn Thr Leu Tyr Leu Glu Met Ser Ser Leu Arg Ser 

75 80 

GAG GAC ACG GCC ATG TAT TAC TGT GCA AGC CTC ATC TAC TAT 2 94 

Glu Asp Thr Ala Met Tyr Tyr cys Ala Ser Leu He Tyr Tyr 
85 90 95 

GGT TAC GAC GGG TAT C-CT ATG GAC TAC TGC- GGT CAA GGA ACC 336 
Gly Tyr Asp Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 
100 105 110 

TCA GTC ACC GTC TCC TCA 

Ser Val Thr Val ser Ser 354 
115 

(2) Odo^TWfffS : 

( i ) smofflk ■■ 

(A) K#l©ft3 : 1 1 8 

(b) mM<Dm ■. r ? /m 

(D) bJtfPS?- : 

( i i ) m^mm ■■ m&m 

( x i ) IBM : m?m^r 1 0 : 
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Leu Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Gly Ser Leu Lys 
15 10 15 



lie Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr Ale Met 

20 25 30 

Ser Trp Val Arg Gin Ser Pro Glu Lys Arc Leu Glu Trp Val Ala 

35 40 " 45 

Glu lie Ser Asp Gly Gly Ser Tyr Thr Tyr Tyr Pro Asp Thr Val 

50 55 60 

Thr Gly Arc Phe Thr lie Ser Arg Asp Asn Ala Lys Asn Thr Leu 

65 7 0 7 5 

Tyr Leu Glu Met Ser Ser Leu Arg Ser Glu Asp Thr Ale Met Tyr 

SO 85 90 

Tyr Cys Ala Ser Leu He Tyr Tyr' Gly Tyr Asp Gly Tyr Ala Met 

95 100 105 



Asp Tyr Trp Gly Gin Gly Thr Ser Val Thr Val Ser Ser 
110 us 



(2) mm^l lto^Troff#: 
( i ) mWWtik : 
(A) |B?lJ©ft$ : 3 8 9 

(b) mm<Dm ■. mm 
(o m<vm ■. -*m 

(D) h#PS*-:*S 
( i i ) tiffiKDWm ■ y/ADNA 

( i x) mkomm ■ 

(A) £$Sv"lB# : CDS 

(B) #ftfiB : 1 . . 3 6 6 
( x i ) SB?!! : 6B^IJ#7§- 1 1 : 
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GAG GTG CAG CTG CTC GAG TCT GGG GGA GGC TTG GTA CAC- CCT 42 
Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Ve.1 Gin Pro 
15 10 



Gly Gly Sar Lsu Arg Leu Ser Cys Ala Ala ser Gly ?he Thr 
15 20 25 

TTT AGC AGC TAT GCC ATG AGC TGG GTC CGC CAG GCT" CCA C-GG 125 
Phe Ser Ser Tyr Ala Met Ser Trp Val Arg Gin Ala Pro Gly 
3 0 " 35 4 0 

AAA GGT CTA GAG TGG GTC TCA GAA ATT AGT GAT GGT GGT AC-T 16S 
Lys Gly Leu Glu Trp Val Ser Glu He Ser Asp Gly Gly Ser 
45 50 55 

TAC ACC TAC TAT CCA GAC ACT GTG ACG GGC CGC- TTC ACG ATA 210 
Tyr Thr Tyr Tyr Pro Asp Thr Val Thr Gly Arg Phe Thr He 
60 65 70 

TCC AGA GAC AAT TCC AAG AAC ACG CTG TAT CTG CAA ATG AAC 232 
Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gin Met Asn 

75 SO 

AGC CTG AGA GCC GAG GAC ACT GCA GTA TAT TAC TGT C-CG AAA 25 4 
Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Lys 
85 90 95 

CTC ATC TAC TAT GGT TAC GAC GGG TAT GCT ATG GAC TAC TGG 33 6 

Leu lie Tyr Tyr Gly Tyr Asp Gly Tyr Ala Met Asp Tyr Trp 
10 0 " " 105 110 

GGC CAG GGT ACC CTG GTC ACC GTG AGC TCA GCTAGTACCA 37 6 

Gly Gin Gly Thr Leu Val Thr Val Ser Ser ■ 

115 120 
AGGGCCCAAG CTT 389 



(2) mtm^l 2(COl^TCD'[f$g : 
( i ) IB?[JcD#m : 
(A) IB^lJ©*^ : 1 2 2 

(b) mm^m -.r^yrn 

(D) h#P$?- : j£«HK 

( i i ) nm<Dmm ■. m&w 
( x i ) mm : mm^ 1 2 : 
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Glu Val Gin Leu Leu C-lu Ser Gly Gly Gly Leu Val Gin Pro Gly 
15 10 15 

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 

20 25 30 

Ser Tyr Ala Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 

35 40 45 

C-lu Trp Val Ser Glu lie Ser Asp Gly Gly Ser Tyr Thr Tyr Tyr 

50 55 60 

Pro Asp Thr Val Thr Gly Arg Phe Thr lie Ser Arg Aso Asn Ser 

65 70 75 

Lys Asn Thr Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp 

80 85 90 

Thr Ala Val Tyr Tyr Cys Ala Lys Leu lie Tyr Tyr C-ly Tyr Asp 

95 100 105 

Gly Tyr Ala Met Asp Tyr Trp Gly Gin C-ly Thr Leu Val Thr Val 
110 115 120 

Ser Ser 



(2) mm^l 3!Co^-CcDfiffR : 
( i ) m?W¥fWt : 
(A) ga?!lcOft§ : 3 8 9 

(b) www. ■. mm 

(D) b^P^-:*^ 

( i i ) wwnm : adna 

( i x) WW®'® : 

(A) : CDS 

(B) #ftfig : 1 . . 3 6 6 

( x i ) nm ■. wm^ 1 3 : 
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GAG GTG CAG CTG CTC GAG TCT GGG GGA GGC TTG GTA CAG CCT 4 2 

C-lu Val Gin Leu Leu Gla Ser Gly Gly Gly Leu Val Gin Pro 

i 5 ib 

GGG GGG TCC CTG AGA CTC TCC TGT GCA C-CT AGC GC-A TTC ACC 3 4 

Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly ?he Thr 
15 " 20 25 



TTT AGC AGC TAT GCC ATG AGC TGG GTC CGC CAG GCT CCA GGG 12 6 

Phe ser Ser Tyr Ala Met Ser Trp Val Arg Gin Ala Pro Gly 
3 0 35 4 0 

AAA GGT CTA GAG TGG GTC TCA GAA ATT AC-T GAT GGT GGT AC-T 165 
Lys Gly Leu Glu Trp Val Ser Glu lie Ser Asp Gly Gly Ser 
45 50 55 

TAG ACC TAC TAT CCA GAC ACT GTG ACG GGC CGG TTC ACG ATA 210 
Tyr Thr Tyr Tyr Pro Asp Thr Val Thr Gly Arg Phe Thr lie 
6 0 65 * 70 

TCC AGA GAC AAT TCC AAG AAC ACG CTG TAT CTG CAA ATG AAC 2 52 
Ser Arg Ast> Asn Ser Lys Asn Thr Leu Tyr Leu Gin Met Asn 

75 SO 

AGC CTG AGA GCC GAG GAC ACT GCA GTG TAT TAC TGT GCA TCT 2 94 

Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Ser 
85 90 95 



CTC ATC TAC TAT GGT TAC GAC GGG TAT GCT ATG GAC TAC TGG 3 36 
Leu lie Tyr Tyr Gly Tyr .Asp Gly Tyr Ala Met Asp Tyr Trp 
100 105 lib 

GGC CAA GGT ACC CTG GTC ACC GTG AGC TCA GCTAGTACCA 3 76 

Gly Gin Gly Thr Leu val Thr Val Ser Ser 
115 120 

AGGGCCCAAG CTT 3 89 

(2) @a?!l#-5§-l 4fCOl^TC0'[f$g : 
( i ) IB?[JcD#m : 
(A) IB^lJ©*^ : 1 2 2 

(b) mm^m -.r^yrn 

(D) h#P$?- : j£«HK 

( i i ) nm<Dmm ■. m&w 
( x i ) mm : mm^ 1 4 : 



-66- 



GIu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro Gly 
15 10 15 



Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 

20 25 30 

Ser Tvr Ala Met Ser Trp Val Arg Gin Ala Pro Gly Lvs Gly Leu 

35 40 45 

Glu Trp Val Ser Glu lie Ser Asp Gly Gly Ser Tyr Thr Tyr Tyr 

50 55 60 

Pro Asp Thr Val Thr Gly Arg Phe Thr lie Ser Arg Asp Asn Ser 

65 70 75 

Lys Asn Thr Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp 

80 35 go 

Thr Ala Val Tyr Tyr Cys Ala Ser Leu lie Tyr Tyr Gly Tyr Asd 

95 1D0 * ' 105 

Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr Val 

110 115 120 

Ser Ser 



(2) 5[Col^Ofti : 

( i ) mjww® : 

(A) |EMcD;S£ : 1 5 

(b) mwm. ■. mm 

(D) 

(i i) BFlJroaW : y/i^DNA 

( x i ) m?v. mzm^ 1 5 : 



AGCTATGCCA TGAGC 

(2) @E^J#-*5-l 6 (r-oV>TWfffS : 

( i ) sa?u©#» : 

(A) $m<D-9:£ : 5 

(b) nm<Dm -.r^ym 

(D) b-jtfp-^— : TfcS 

( i i ) mwmm ■. ses 

( x i ) MM: 1 6 : 
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Ser Tyr Ala Met Ser 
i 5 



(2) mm^l 7toV^T©ff#: 
( i ) SBM©#m : 
(A) gBM©;g£ : 5 1 

(b) rn^rn : mm 
(o m<vm ■■ 

(D) htfp^- : 



( i i ) BB?lJ©8il : y/ADNA 
( x i ) BB^IJ : BB?iJ#^ 1 7 : 



GAAATTAGTG ATGGTGGTAG TTACACCTAC TATCCAGACA CTGTGACGGG C 

(2) mtm^-l 8tO^T(0ff# : 
( i ) mWWtik : 
(A) gB?lj©*£ : 1 7 

(b) mn<Dm -.r^/m 

(D) b^P^-:*^ 

(i i) ia?ijroaa : ge« 

( x i ) SH^tJ : |H?IJ#"§- 1 8 : 



Glu lie Ser Asp Gly Gly Ser Tyr Thr Tyr Tyr Pro Asp Thr 
1 5 10 

Val Thr Gly 
15 



(2) 9fCOV^roff$g : 

( i ) BB?iJ©#m : 
(A) gH?lJcD;6£ : 3 9 

(b) mn^m ■. mm 

(c) m<n& ■ -*§t 

(D) 
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( i i ) mm<Dmm ■. adna 

( x i ) UM: 1 9 : 



CTCATCTACT ATGGTTACGA CGGGTATGCT AT GG ACT AC 
(2) mm^2 0(COV>T©fjf# : 
( i ) IBM©#® : 



(A) |B?tJ©ft$ : 1 3 

(B) |BM©S 

(D) F#P^-:*g 

( i i ) m^mm ■. m&w 

(x i ) IBM : BMS^2 0 : 



Leu lie Tyr Tyr Glv Tyr Aso Glv Tyr Ala Met Asp Tvr 
1 5 10 

(2) i ico^tBiti : 

( i ) gE?[JcD#® : 

(A) BBM©;S£ : 5 1 

(B) gHMcDS : 

(C) : 
(D) 

(i i) BFlJroaW : y/i^DNA 
( x i ) KJIJ S2?lJ#^ 2 1 : 



AAGAGCTCTC AC-AGCCTTTT ATACTCGAGC AATCAAAAGA ATTACTTGGC C 51 
(2) @E^J#-*5-2 2}C-oV^T©'tfffi : 

( i ) ga?u©#» : 

(A) IB^IJ©*^ : 1 7 

(B) |B?lJ©M :7?yS 
(D) b-jtfp-^— : t|5S 

( i i ) : sea 

(x i ) IH^iJ : ga?iJ#-§-2 2 : 
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Lys Ser Ser Gin Ser Leu Leu Tyr Ser Ser Asn Gin Lys Asn 
1 5 10 



Tyr Leu Ala 
15 

(2) IS?iI#-^2 3(ro^T©ff# : 

( i ) mwDmm ■ 

(A) IHM®^$ : 2 1 

(b) mwm ■. mm 

(o mom : z#m 

(D) h#nS?-:5fejg 
( i i ) gBM<0?ffiS : y/ADNA 
(x i ) IBM : SB?IJ#^2 3 : 



TGGGCGTCAA CTAGGGAATC T 21 
(2) mm^r2 4Mo^T©ff# : 
( i ) gB?[J©#® : 

(A) |HMcOft§ : 7 

(B) BHMcOM :7?/i 
(D) HjKpv 5 - : 

( i i ) IH^lJoa* : SfiK 
( x i ) la^lj : E?lJ#-§- 2 4 : 



Trp Ala Ser Thr Arg Glu Ser 
1 5 

(2) iS??lJ#-S§-2 5{r-oV>TWfffS : 

( i ) sa?u©#» : 

(A) IB^IJ©*^ : 2 7 

(b) mm<Dm : Si? 
(o mom : 



(D) 
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( i i ) m^mm. ■. adna 

(x i ) IBM : 5 : 



CAGCAATATT ATAGCTATCC GCGGACG 27 

(2) 6^co^^r©^f« : 

( i ) IBMC0#$ : 
(A) IBMcDft^ : 9 

(b) m^m-.n/m (d) h^ov 5 -:^ 

( i i ) ffi&l&mw ■■ 

( x i ) IBM : IBM#-§- 2 6 : 



Gin Gin Tvr Tyr Sar Tyr Pro Arg Thr 
1 5 



(2) @a^lJ#-^-2 7Ko^T«ff1 

( i ) minim ■■ 

(A) IBMC0ft£ : 6 

(B) IBMCOS : 
(D) 

(i i) minnm se« 

( x i ) IBM : IBM#-§- 2 7 : 



Pro Asn Ala Asn Pro Asn 



(2) 8to^TC0fif« 
( i ) IBMcO#m : 



(A) IBM COS $ : 3 2 

(B) IBM COM : 

(C) g®& : 

(D) htfP-^—Tfcje 

( i i ) IBM CO SIR : y/ADNA 
( x i ) IBM : IBM#-^ 2 8 : 
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CCAGATGTAA GCTTCAGCTG ACCCAGTCTC CA 3 2 

(2) 9{£ol^T©fif* : 

( i ) mwomm ■ 

(A) gfl?IJ©*£ : 4 7 

(b) m^m ■. mm 

(C) : -*m 

(D) h>KnS*-:*}g 

( i i ) mmonm. ■ y;^DNA 

(x i ) SH^IJ : i«f 2 9 : 



CATCTAGATG GCGCCGCCAC AC-TACGTTTG ATCTCCAGCT TC-GTCCC 
(2) iajlJ#t3 0to^TOtSi: 
( i ) £31049* : 

(A) mm<DM£ : 3 0 

(B) EM COM : Sit 

(C) : -#* 
(D) HjKpv 5 - : 

(i i) : 4V ADNA 

( x i ) IBM : K?iJ#^ 3 0 : 



GGGGTACCAG GTCCA-RCTKC TCGAGTCWGG 3 0 

(2) 1 to^-ccofim : 

( i ) IBM©#m : 
(A) gBM<£>;6£ : 4 7 

(b) mmm ■. mm 
(o mom : -#g 

(D) h*Pi?-:K 

(i i) sa^jroaa : ADNA 

( x i ) SE^IJ : 3 1 : 



GCCTGCAGCT AGCTGAGGAG ACGGTGACCG TGGTCCCTTG GCCCCAG 47 
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(2) ia^lJ#^-3 2(Co^T©ff|g : 

( i ) mm<D#m ■■ 

(A) gB£lJ®ft£ : 1 5 

(b) smorn : mm 
(o mom : 

(D) 

( i i ) BBM©8il : y/ADNA 
(x i ) IBM : BBM#-§-3 2 : 



AGCTATGCCA TGTCT 

(2) iE?IJ#-5|-3 3}ro^T©fiM8 : 
( i ) BB?*J©#® : 

(A) BB?[J©fi$ : 5 

(B) m\\<nm 

(D) bzKPv 1 -:*^ 



(i i) m\\<Dwm- m&K 

(x i) £31 3 3 : 



Ser Tyr Ala Met Ser 
1 " 5 

(2) @a?!l#^-3 4(COl^TCD'[f$g : 

( i ) ia?[jco#m : 

(A) SB^IJ©*^ : 5 1 

(b) &&i<dm ■. mm 

(C) §t©» : Zl*il 

(D) F*p-^:*£ 

( i i ) mWWM : y/ADNA 
(x i ) Mm : SH?IJ##3 4 : 



AAGTCCAGTC AGAGCCTTTT ATATAGTAGC AATCAAAAGA ATTACTTGGC C 51 
(2) fi?!l#*3 5K:oVvC©flWR: 
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( i ) mw<Dmm ■ 

(A) IH^iJcoft^ : 1 7 

(B) :T5/i 
(D) l^nv 5 - : *5g 

(i i) K#l©«*:g&S 
(x i ) IBM : IB?iJ#-8-3 5 : 



Lys Ser Ser Gin Ser Leu Leu Tyr Ser Ser Asn Gin Lys Asn 
1 5 10 

Tyr Leu Ala 
15 



(2) m$m-%3 6{CO^T»'[tffi : 

( i ) mmoim ■■ 

(A) mm<DM£ : 2 1 

(B) EM COM : Sit 

(o monk ■. z*m 

(D) K^n^-:*£ 
( i i ) %ffil<DUM : y/ADNA 
( x i ) IBM : E?iJ#^ 3 6 : 



TGC-GCATCCA CTAGGGAATC T 21 

(2) @a?!l#-5§-3 7(COt^TC0'[f$g : 

( i ) ia?[jco#m : 

(A) gB^lJ©*^ : 7 

(B) ga^lJ^M :7?yf 
(D) F*p-^:*£ 

( i i ) mmwrn : s&« 

(x i ) SHM : SH^J##3 7 : 



Trp Ala Ser Thr Arg Glu Ser 
1 5 



(2) 8HoVvt©ffif# : 
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( i ) mw<Dmm ■ 

(A) gB£lJ®ft£ : 2 7 

(b) mmm ■. mm 

(C) : 

(D) b#n>?-:*S 



( i i ) m^l^mM. : y/ADNA 
(x i ) IBM : BBM#-§-3 8. 



CAGCAATATT ATAGCTATCC TCGGACG 

(2) ^#-^3 9to^T©fffg : 

( i ) mwmm ■ 

(A) BB?[J©fi^ : 9 

(B) ffifllroS : r 5 ys? 

(D) bxKPv 1 -:*^ 

( i i ) mwmm ■■ m&w 

( x i ) lfl?U : E?IJ#^- 3 9 : 



Gin Gin Tvr Tyr Ssr Tyr Pro Arg Thr 
1 5 

(2) gE?iJ##4 Ofclo^TWlffS : 

( i ) mw<nwm : 

(A) SB£!l®ft$ : 2 1 

(b) : mm 

(C) iC©* : ZJtgk 

(D) h^nv 5 -:*® 

( i i ) gBM^Sli : y/ADNA 
(x i ) IBM : SBM#-§-4 0 : 



TGGGCGTCGA CTAGGGAATC T 
(2) iH?!l#-§-4 1 C:o^T©fffR : 
( i ) BB^J©#« : 
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(A) |B?IJ©*£ : 7 



(b) sb^ijcdm :r?yi 

(D) h#PS?-:5fj£ 
( i i ) ffiPlVWS : gfijf 
(x i ) SE^IJ : ffi?ij#^4 1 : 



Trp Ala Ser Thr Arg Glu Ser 
1 5 

(2) mm^A 2{C-QV^T<73ff« : 

( i ) iaM©#m : 

(A) tm<0^ : 3 6 6 

(b) ffi5ij©s : mm 

(C) g|©Ic : 

(D) hjtfns?- 

(i i) IH^JwaS : ff ; ADNA 
( i x) |B?t[©W* : 

(A) : CD S 

(B) #fef£B : 1 . . 3 6 6 
(x i ) IBM : IB^iJ#-§-4 2 : 



GAG GTG CAG CTG CTC GAG TCT GGG GGA C-GC TTG GTA CAG CCT 4 2 

Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro 
1 5 10 

GGG GGG TCC CTG AGA CTC TCC TGT GCA C-CT AC-C GGA TTC ACC 8 4 

Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly ?he Thr 
15 ' 20 25 

TTT AGC AGC TAT GCC ATG AGC TGG GTC CGC CAG GCT CCA GGG 12 6 

Phe Ser Ser Tyr Ala Met Ser Trp Val Arg C-ln Ala Pro Gly 

30 35 40 

AAA GGT CTA GAG TGG GTC GCA GAG ATC TCT GAT GGT GGT AGT 16 8 

Lys Gly Leu Glu Trp Val Ala Glu 'lie Ser Asp Gly Gly Ser 

45 50 55 

TAC ACC TAC TAT CCA GAC ACT GTG ACG GGC CGG TTC ACG ATA 210 

Tyr Thr Tyr Tyr Pro Asp Thr Val Thr Gly Arg Phe Thr lie 

60 65 70 
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TCC AGA GAC AAT TCC AAG AAC ACC- CTG TAT CTG CAA ATC- AAC 2 52 

Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gin Met Asn 

75 30 



AGC CTG AGA GCC GAG GAC ACT GCA GTG TAT TAC TGT C-CA TCT 294 
Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Ser 
85 90 95 



CTC ATC TAC TAT GGT TAC GAC GGG TAT GCT ATG GAC TAC TGG 336 

Leu lie Tyr Tyr Gly Tyr Asp Gly Tyr Ala Met Asp Tyr Trp 

100 105 no 

GGC CAA GGT ACC CTG GTC ACC GTG AGC TCA 3 65 

Gly Gin Gly Thr Leu val Thr Val Ser Ser 

115 120 



(2) mm^A 3{C-QV^T©ff« : 

( i ) mwvwm : 

(A) tm<0^ 1 2 2 

(b) m^m. :7?.ym 

(D) i£«ttfc 

(i i) mnvmm-.m&s 
(x i ) mm-. mmm^r4 3 : 



Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro Gly 

1 5 " 10 15 

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 

20 25 30 



Ser Tyr Ala Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 

35 40 45 

Glu Trp Val Ala Glu lie Ser Asp Gly Gly Ser Tyr Thr Tyr Tyr 

50 55 60 

Pro Asp Thr Val Thr Gly Arg Phe Thr lis Ser Arg Asp Asn Ser 

65 70 75 

Lys Asn Thr Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp 

8 0 85 9 0 



Thr Ala Val Tyr Tyr Cys Ala Ser Leu lie Tyr Tyr Gly Tyr Asp 

95 100 " ' 105 

Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu val Thr Val 

110 * 115 120 



Ser Ser 



(2) 4 to^T ©fjffg 



( i ) mw<Dmm ■ 

(A) gB£lJ®ft£ : 9 7 

(b) mmm ■. mm 
(o : -*m 

(D) h>KP$*-:*j£ 
( i i ) SBM»aH : y/ADNA 
(x i ) IBM : SBM#-§"4 4 : 



TAGTGAAGAA TTCGAGC-ACG CCAGCAACAT GGTGTTGCAC- ACCCAGGTCT 

TCATTTCTCT GTTGCTCTGG ATCTCTGGTG CCTACGGGGA GGTGCAG 
(2) gB^J#-^4 5to^Troff# : 

( i ) mwmm ■ 

(A) BB?[J©fi^ 1 6 4 

(b) g^ijroM : mm 

(C) : -*# 

(D) f-fr^:K 

(i i) SiM^UM : fJ ADNA 
(x i) SB^IJ : ia?lJ#^-4 5 : 



GCTAGCGC-AT TCACCTTTAG CAGCCATGTC GGACCCCCCA GGGACTCTGA 50 

GAGGACACGT CGATCGCCTA AGTGGAAATC CTATGCCATG AGCTGGGTCC 10 0 

GCCAGGCTCC AGGGAAAGGT CTAGAGTGGG TCTCAGAAAT CTTTATAGTG 150 

ATGGTGGTAG TTAC 164 

(2) 6 (COV-CWfffS : 

( i ) K?J©## : 
(A) ga^!l©ft$ l 6 4 

(b) &m<nm. : &St 

(C) 

(D) h^nv 5 -:*^ 
( i i ) SBM»aH : V J ADNA 
(x i ) IBM : IB?iJ#-^4 6 : 
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GAACACGCTG TATCTGCAAA TGAACAGCCT GAGAGCCC-AG GACACGTCTC 



50 



TGTTAAGGTT CTTGTGCGAC ATAGACGTTT ACTGCAC-TAT ATTACTGTGC 100 

GAAACTCATC TACTATGGTT ACGACGGGTA TGCTATGGAC TAGCTGCCCA 150 

TACGATACCT GATC 16 4 

(2) |S?II#-^4 7(rol^T<Dfif« : 

( i ) mwcomm ■ 

(A) gB£iJ»ft£ 8 5 

(b) smoM ■. mm 
(o m^m : 

(D) h#ni?-:*}g 
( i i ) %&M<VUM : ?J ADNA 
(x i ) IBM : SB?iJ#-§-4 7 : 



TTCTTGAAAG CTTGGGCCCT TGGTACTAGC TGAGCTCACG GTGACCAGGG 5 0 

TACCCTGGCC CCAGTAC-TCC ATAGCATACC CGTCC- 8 5 

(2) mm^A 8{CO^-CWlfffi : 



( i ) mw^m ■. 

(A) |H?(JcOft$ 1 0 2 

(b) ih?(Jcd§u : mm 

(C) ««SC : -#« 

(D) F*p^-:*£ 

(i i) mn<nmw. ■ -^vadna 

( x i ) SS^IJ : ga?ij#^- 4 8 : 



CATTTGCAGA TACAGCGTGT TCTTGGAATT GTCTCTGGAT ATCGTGAACC 5 0 

GGCCCGTCAC AGTGTCTGGA TAGTAGGTGT AACTACCACC ATCACTAATT TC 10 2 
(2) la^lJ#-^4 9{CO^T©ff# : 

( i ) mi<omm : 

(A) gB£lJ®ft£ 10 1 

(b) smorn : mm 
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(o mvm : -#* 

(D) hjKnS*-:*}g 
( i i ) IH^JOttffi : y/ADNA 
(x i ) IH^iJ : IHM##4 9 : 



CTAAAGGTGA ATCCGCTAGC TGCACAGGAC- AGTCTCAGGG ACCCCCCAGG 5 0 

CTGTACCAAG CCTCCCCCAG ACTCGAGCAG CTGCACCTCC CCGTAGGCAC C 101 
(2) SB?[J#-!§-5 0to^T©fit# : 

( i ) mwmm ■ 

(A) IBM cDg $ 2 5 



(B) IHM«M : 

(o m<Dm : -MM 

(D) h#P>*-:^t 

(i i) BEM^SS : y/ADNA 

(x i ) IBM : EMSf 5 0 : 



CCGCGAATTC GAGGACGCCA GCAAC 25 

(2) @E?[J#-S§-5 1 ^o^-C©-(t# : 
( i ) ia?[JcD#tf : 
(A) |E?[JcDft£ 2 8 

(b) mwm ■. mm 

(C) : -*m 

(D) hatful- 

(i i) mnnwm ■■ fj adna 

(x i) : K?iJ##5 1 : 



CCGCAAGCTT GGGCCCTTGG TACTAGCT 

(2) iaM#-^5 2{C-o^T©ff# : 

( i ) mw^mw ■. 

(A) gB£lJ®ft£ 7 5 

(b) smorn : 
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(o mvm : -#* 

(D) b#n>?-:*S 
( i i ) IH^JOttffi : y/ADNA 
( x i ) IH^iJ : IBM#-S§- 5 2 : 



TAAGCGGAAT TCGTAGTCGG ATATCGTGAT GACCCAGTCT CCAGACTCGC 5 0 

TAGCTGTGTC TCTGGGCGAG AGGGC 7 5 

(2) ffi?U#-S§-5 3KoVvr©fiH8 : 
( i ) SSMOim ■■ 

(A) mm<Dmts 9 0 

(B) &&l<om : «8§ 
(C) 

(D) h^nv 5 -:*^ 

( i i ) |BM©S* : y /ADNA 

(x i ) IBM : EMSt5 3 : 



TTACTTGGCC TC-GTATCAGC AGAAACCCGG GCAGTCTCCT AAC-TTGCTCA 5 0 

TAGTTTTCTT AATGAACCGG ACTTACTGGG CGTCAACTAG 9 0 

(2) SH?tJ#-§-5 4£o^TOffif« : 
( i ) SH?fJ©#« : 
(A) IHM»g$ 9 3 

(b) rn^rn : mm 

(C) : -#*( 

(D) bJKnv 5 -:*^ 

( i i ) gBM»aH : y/ADNA 
( x i ) SE^IJ : ga?ij#^- 5 4 : 



GACAGATTTC ACTCTCACCA TCAGCAGCCT GCAGGCTGAA GATGTGGCAG DO 

TATACTACTG CTGTCTAAAG TGTCAGCAAT ATT ATA G CT A TCC 9 3 

(2) e?I#-£-5 5MoVvr©fiffR : 
( i ) BB^J©#« : 
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(A) |B?IJ©*£ 8 6 

(b) mmm : mm 
(o : -*m 

(D) l^nv 5 - : *5g 

( i i ) SA&lfDWM : y/ADNA 

(x i ) IBM : SBM#-§-5 5 : 



CAGTTGGAAA C-C7TGGCGCC GCCACAGTAC GTTTGATCTC CACCTTGGTC 50 

CCTCCGCCGA ACGTCCGCGG ATAGCTATAA TATTGC S6 
(2) @B^lJ#-^-5 6 {C-QV^T^ff* : 

( i ) iaM©#m : 

(a) nm<D&£ 6 6 

(b) m\\<nm ■. mm 
(o m^m : -#« 

(D) htfuV-:3ife 
(i i) iB?lJ»aS : ADNA 
(x i ) SBM 6 : 



GTGAAATCTG TCCCAGACCC GCTC-CCACTG AATCGGTCAG GTACCCCAGA 

TTCCCTAGTT GACGCC 

(2) gE?iJ##5 7fclo^-C<£>'[ffS : 
( i ) E?ljo«MS : 

(A) SE^!lWft$ 7 8 

(B) : &gfc 

(C) iC©* : -*m 

(D) hJifn^-:*S 



( i i ) IB?lJ©aa : y/ADNA 

(x i) ib^ij : mvm^5 7 ■. 

CAGGCCAAGT AATTCTTTTG ATTGCTCGAG TATAAAAGGC TCTGAGAGCT 50 
CTTGCAGTTG ATGGTGGCCC TCTCGCCC 7S 
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(2) ia^lJ#^-5 8(Co^T©ff|g : 

( i ) mmnwm ■■ 

(A) gB£lJ®ft£ 3 0 

(b) smorn : mm 
(o m^m : -#* 

(D) 

( i i ) BBM©8il : y/ADNA 
(x i ) IBM : BBM#-§-5 8 : 



GCC-GAATTCC- TAGTCGGATA TCGTGATGAC 3 0 

(2) m?m-%5 9 to^Trofffg : 

( i ) BB?IJ©#® : 

(A) BB?[J©fi$ 3 4 

(B) IBJIJroS! : »H 

(o m<n& : -*# 

(D) f-fr^:K 

(i i) mw<nmw. ■■ adna 

(x i) SB^IJ : IB?IJ#^5 9 : 



TGGAAAGCTT GGCGCCGCCA CAGTACGTTT GATC 3 4 

(2) SS?IJ##6 OKo^TWlffS : 
( i ) S3M©Wf : 



(a) un<o^ 5 7 

(b) ffi#i©3! : mm 

(C) : 

(D) btfni^- 

( i i ) IB^lJ»aS : y/ADNA 
(i x) (BM©W*: 

(A) : CDS 

(B) #&{4g : 1 . . 5 7 
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(x i ) mm : o 



ATG GTG TTG CAG ACC CAG GTC TTC ATT TCT CTG TTG CTC TGG 4 2 

Met Val Leu Gin Thr Gin Val Phe He Ser Leu Leu Leu Trp 
15 10 

ATC TCT GGT GCC TAG 57 
lie Ser Gly Ala Tyr 
15 

(2) mtm^-e 1 fco^-crott* : 

( i ) BB^J©#m : 

(A) gfi?IJ»*£ 1 9 

(B) Um<DM :7?yf 
(D) h#Pi>- : fflKR 

( i i ) : gen 

(x i ) IH^IJ : IHM#-^6 1 : 



Met Val Leu Gin Thr Gin Val Phe lie Ser Leu Leu Leu Trp lie 
1 5 10 ~ 15 

Ser Gly Ala Tyr 
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FIGURE 1 



GAT ATT CAG CTG ACC CAG TCT CCA TCC TCC CTA 3 3 
Asp lie Gin Leu Thr Gin Ser Pro Ser Ser Leu 
15 10 

GOT GTG TCA GTT GGA GAG AAG GTT ACT ATG AGC 66 
Ala Val Ser Val Gly Glu Lys Val Thr Met Ser 
15 20 

TGC AAG TCC AGT CAG AGC CTT TTA TAT AGT AGC 99 
Cys Lys Ser Ser Gin Ser Leu Leu Tyr Ser Ser 
25 30 

AAT CAA AAG AAT TAC TTG GCC TGG TAC CAG CAG 132 
Asn Gin Lys Asn Tvr Leu Ala Trp Tyr Gin Gin 
35 40 

AAA CCA GGG CAG TCT CCT AAA CTG CTG ATT TAC 16 5 
Lys Pro Gly Gin Ser Pro Lys Leu Leu lie Tyr 
45 50 55 

TGG GCA TCC ACT AGG GAA TCT GGG GTC CCT GAT 198 
Trp Ala Ser Thr Ara Glu Ser Gly Val Pro Asp 

60 65 

CGC TTC ACA GGC AGA GGA TCC GGG ACA GAT TTC 231 
Arg Phe Thr Gly Arg Gly Ser Gly Thr Asp Phe 

70 75 

ACT CTC ACC ATC AGC AGT GTG AAG GCT GAA GAC 264 
Thr Leu Thr lie Ser Ser Val Lys Ala Glu Asp 
80 B5 

CTG GCA GTT TAT TAC TGT CAG CAA TAT TAT AGC 297 
Leu Ala Val Tyr Tyr Cys Gin Gin Tvr Tvr Ser 
90 95 

TAT CCT CGG ACG TTC GGT GGA GGG ACC AAG CTG 33 0 
Tvr Pro Arg Thr Phe Gly Gly Gly Thr Lys Leu 
100 105 110 

GAG ATC AAA 339 
Glu lie Lys 
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Figure 2 



Eco RV Nhe I 

GAT ATC GTG ATG ACC CAG TCT CCA GAC TCG CTA GCT GTG 3 9 
Asp lie Val Met Thr Gin Ser Pro Asp Ser Leu Ala Val 
15 10 

Sst I 



TCT CTG GGC GAG AGG GCC ACC ATC AAC TGC AAG AGC TCT 78 
Ser Leu Gly Glu Arg Ala Thr lie Asn Cys Lys Ser Ser 
15 20 25 

Xho I 



CAG AGC CTT TTA TAC TCG AGC AAT CAA AAG AAT TAC TTG 117 
Gin Ser Leu Leu Tyr Ser Ser Asn Gin Lys Asn Tvr Leu 
30 * 35 

Sma I 



GCC TGG TAT CAG CAG AAA CCC GGG CAG TCT CCT AAG TTG 156 
Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ser Pro Lys Leu 
40 ~ 45 50 

Hinc II Kpn I 

CTC ATT TAC TGG GCG TCA ACT AGG GAA TCT GGG GTA CCT 195 
Leu lie Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val Pro 
55 60 65 

GAC CGA TTC AGT GGC AGC GGG TCT GGG ACA GAT TTC ACT 234 
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 

70 75 

Pst I Ace 
CTC ACC ATC AGC AGC CTG CAG GCT GAA GAT GTG GCA GTA 27 3 
Leu Thr lie Ser Ser Leu Gin Ala Glu Asp Val Ala Val 
80 85 90 

I Sst II 



TAC TAC TGT CAG CAA TAT TAT AGC TAT CCG CGG ACG TTC 312 
Tyr Tyr Cys Gin Gin Tvr Tvr ser Tyr Pro Ara Thr Phe 
95 100 

Sty I 



GGC GGA GGG ACC AAG GTG GAG ATC AAA 3 39 

Gly Gly Gly Thr Lys Val Glu lie Lys 
105 110 
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Figure 3 

Eco RV Nhe I 

GAT ATC GTG ATG ACC CAG TCT CCA GAC TCG CTA GCT GTG 39 
Asp lie Val Met Thr Gin Ser Pro Asp Ser Leu Ala Val 
1 5 10 

Sst I 



TCT CTG GGC GAG AGG GCC ACC ATC AAC TGC AAG AGC TCT 7 8 
Ser Leu Gly Glu Arg Ala Thr lie Asn Cys Lys Ser Ser 
15 20 25 

Xho I 



CAG AGC CTT TTA TAC TCG AGC AAT CAA AAG AAT TAC TTG 117 
Gin Ser Leu Leu Tvr Ser Ser Asn Gin Lys Asn Tyr Leu 
30 35 

Sma I 



GCC TGG TAT CAG CAG AAA CCC GGG CAG CCT CCT AAG TTG 156 
Ala Trp Tyr Gin Gin Lys Pro Gly Gin Pro Pro Lys Leu 
40 45 50 

Hinc II Kpn I 

CTC ATT TAC TGG GCG TCG ACT AGG GAA TCT GGG GTA CCT 195 

Leu lie Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val Pro 
55 " 60 65 

GAC CGA TTC AGT GGC AGC GGG TCT GGG ACA GAT TTC ACT 234 
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 

70 75 

Pst I Acc 

CTC ACC ATC AGC AGC CTG CAG GCT GAA GAT GTG GCA GTA 27 3 

Leu Thr lie Ser Ser Leu Gin Ala Glu Asp Val Ala Val 
80 85 90 

I Sst II 



TAC TAC TGT CAG CAA TAT TAT AGC TAT CCG CGG ACG TTC 312 
Tyr Tyr Cys Gin Gin Tyr Tyr Ser Tyr Pro Arg Thr Phe 
95 100 

Sty I 



GGC GGA GGG ACC AAG GTG GAG ATC AAA 339 
Gly Gly Gly Thr Lys Val Glu lie Lys 
105 110 
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FIGURE 4 



CTC GAG TCT GGG GGA GGC TTA GTG AAG CCT 30 
Leu Glu Ser Gly Gly Gly Leu Val Lys Pro 
15 10 

GGA GGG TCC CTG AAA ATC TCC TGC GCA GCC 60 
Gly Gly Ser Leu Lys lie Ser Cys Ala Ala 

15 20 

TCT GGA TTC ACT TTC AGT AGC TAT GCC ATG 90 
Ser Gly Phe Thr Phe Ser Ser Tvr Ala Met 

25 30 

TCT TGG GTT CGC CAG TCT CCA GAG AAG AGG 12 0 
Ser Trp Val Arg Gin Ser Pro Glu Lys Arg 

35 40 

CTG GAG TGG GTC GCA GAA ATT AGT GAT GGT 150 
Leu Glu Trp Val Ala Glu He Ser Asp Gly 

45 50 

GGT AGT TAC ACC TAC TAT CCA GAC ACT GTG 180 
Gly Ser Tyr Thr Tyr Tyr Pro Asp Thr Val 

55 60 

ACG GGC CGA TTC ACC ATC TCC AGA GAC AAT 210 
Thr Gly Arg Phe Thr He Ser Arg Asp Asn 

65 * 70 

GCC AAG AAC ACC CTA TAC CTG GAA ATG AGC 240 
Ala Lys Asn Thr Leu Tyr Leu Glu Met Ser 

75 80 

AGT CTG AGG TCT GAG GAC ACG GCC ATG TAT 270 
ser Leu Arg ser Glu Asp Thr Ala Met Tyr 

85 90 

TAC TGT GCA AGC CTC ATC TAC TAT GGT TAC 3 00 
Tyr Cys Ala Ser Leu He Tyr Tyr Gly Tvr 

95 ~ 100 

GAC GGG TAT GCT ATG GAC TAC TGG GGT CAA 3 30 
Asp Gly Tyr Ala Met Asp Tvr Trp Gly Gin 
105 110 

GGA ACC TCA GTC ACC GTC TCC TCA 3 54 

Gly Thr Ser Val Thr Val Ser Ser 
115 
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Figure 5 



Xho I 

GAG GTG CAG CTG CTC GAG TCT GGG GGA GGC TTG GTA CAG 3 9 
Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu val Gin 
15 10 

Nhe I 



CCT GGG GGG TCC CTG AGA CTC TCC TGT GCA GCT AGC GGA 78 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly 
15 20 25 

TTC ACC TTT AGC AGC TAT GCC ATG AGC TGG GTC CGC CAG 117 
Phe Thr Phe Ser Ser Tyr Ala Met Ser Trp Val Arg Gin 
30 35 

Xba I 



GCT CCA GGG AAA GGT CTA GAG TGG GTC TCA GAA ATT AGT 156 
Ala Pro Gly Lys Gly Leu Glu Trp Val Ser Glu lie Ser 
40 45 50 

GAT GGT GGT AGT TAC ACC TAC TAT CCA GAC ACT GTG ACG 195 
As p Gly Gly Ser Tyr Thr Tyr Tyr Pro Asp Thr val Thr 
55 60 65 

Eco RV 



GGC CGG TTC ACG ATA TCC AGA GAC AAT TCC AAG AAC ACG 234 
Gly Arg Phe Thr lie Ser Arg Asp Asn Ser Lys Asn Thr 

70 75 



CTG TAT CTG CAA ATG AAC AGC CTG AGA GCC GAG GAC ACT 273 
Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr 
80 85 90 

Pst I 

GCA GTA TAT TAC TGT GCG AAA CTC ATC TAC TAT GGT TAC 312 
Ala Val Tyr Tyr Cys Ala Lys Leu lie Tyr Tyr Gly Tyr 
95 100 

Kpn I 

GAC GGG TAT GCT ATG GAC TAC TGG GGC CAG GGT ACC CTG 351 
Asp Gly Tvr Ala Met Asp Tvr Trp Gly Gin Gly Thr Leu 
105 110 115 

Sst I 

GTC ACC GTG AGC TCA GCTAGTACCA AGGGCCCAAG CTT 389 

Val Thr Val Ser Ser 
120 
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Figure 6 



Xho I 

GAG GTG CAG CTG CTC GAG TCT GGG GGA GGC TTG GTA CAG 39 
Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 
15 10 

Nhe I 



CCT GGG GGG TCC CTG AGA CTC TCC TGT GCA GCT AGC GGA 78 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly 
15 20 25 

TTC ACC TTT AGC AGC TAT GCC ATG AGC TGG GTC CGC CAG 117 
Phe Thr Phe Ser Ser Tvr Ala Met Ser Trp Val Arg Gin 
30 35 

Xba I 



GCT CCA GGG AAA GGT CTA GAG TGG GTC TCA GAA ATT AGT 156 
Ala Pro Gly Lys Gly Leu Glu Trp Val Ser Glu lie Ser 
40 45 50 

GAT GGT GGT AGT TAC ACC TAC TAT CCA GAC ACT GTG ACG 195 
Asp Gly Gly Ser Tyr Thr Tyr Tyr Pro Asp Thr Val Thr 
55 " 60 " 65 

Eco RV 

GGC CGG TTC ACG ATA TCC AGA GAC AAT TCC AAG AAC ACG 234 
Gly Arg Phe Thr lie Ser Arg Asp Asn Ser Lys Asn Thr 

70 " 75 



CTG TAT CTG CAA ATG AAC AGC CTG AGA GCC GAG GAC ACT 273 
Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr 
80 85 90 

Pst I 

GCA GTG TAT TAC TGT GCA TCT CTC ATC TAC TAT GGT TAC 312 
Ala Val Tyr Tyr Cys Ala Ser Leu lie Tyr Tyr Gly Tyr 
95 100 

Kan I 

GAC GGG TAT GCT ATG GAC TAC TGG GGC CAA GGT ACC CTG 351 
Asp Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 
105 110 115 

Sst I 



GTC ACC GTG AGC TCA GCTAGTACCA AGGGCCCAAG CTT 389 
Val Thr Val Ser Ser 
120 
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FIGURE 9 



GAG GTG CAG CTG CTC GAG TCT GGG GGA GGC TTG GTA CAG 3 9 
Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 
15 10 

CCT GGG GGG TCC CTG AGA CTC TCC TGT GCA GCT AGC GGA 78 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly 
15 20 25 

TTC ACC TTT AGC AGC TAT GCC ATG AGC TGG GTC CGC CAG 117 
Phe Thr Phe Ser Ser Tyr Ala Met Ser Trp Val Arg Gin 
30 35 

GCT CCA GGG AAA GGT CTA GAG TGG GTC GCA GAG ATC TCT 156 
Ala Pro Gly Lys Gly Leu Glu Trp Val Ala Glu lie Ser 
40 45 50 

GAT GGT GGT AGT TAC ACC TAC TAT CCA GAC ACT GTG ACG 195 
Asp Gly Gly Ser Tyr Thr Tyr Tyr Pro Asp Thr Val Thr 
55 60 65 

GGC CGG TTC ACG ATA TCC AGA GAC AAT TCC AAG AAC ACG 234 
Gly Arg Phe Thr He Ser Arg Asp Asn Ser Lys Asn Thr 

70 ' 75 

CTG TAT CTG CAA ATG AAC AGC CTG AGA GCC GAG GAC ACT 273 
Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr 
80 85 90 

GCA GTG TAT TAC TGT GCA TCT CTC ATC TAC TAT GGT TAC 312 
Ala Val Tyr Tyr Cys Ala Ser Leu He Tyr Tyr Gly Tyr 
95 100 

GAC GGG TAT GCT ATG GAC TAC TGG GGC CAA GGT ACC CTG 351 
Asp Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 
105 " 110 115 

GTC ACC GTG AGC TCA 366 
Val Thr Val Ser Ser 
120 



-93- 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US93/0843S 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC'S) :Please See Extra Sheet. 

US CL :435/240.2, 320.1, 240.27; 424/85.8; 539/387.1. 388.6. 
According to International Patent Classification (IPC) or to bom national classification and IPC 



FIELDS SEARCHED 



Minimum documentation searched (classification system followed hy classification symbols) 
U S. ; 435/240.2, 320.1, 240.27; 424/W.8; 530/387.1. 388.6. 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAS, Bioiia, Medline. 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


EP, O, 270,077 (Nakatani et. al.) 06 August 1988, see entire 
document. 


6,16-18,25,26 


X 


The EMBO Journal, Volume 5, No. 7, issued 1986, Andrew J. 
Caton et, al., "Structural and functional implications of a restricted 
antibody response to a defined antigenic region on the influenza 
virus hemagglutinin", pages 1577-1587, see figures 4 and 5. 


6, 16-18, 25,25 


|"x| Further document! are listed in the continuation of Box C. [ > See patent family annex. 


• lin-rbl rfinrita nf ritnrl riiiriammr 

'A' JaiMtJdhfa| tha s—rat Ma at nVtrt which k *** OOaewSrW 
to bo part of nartkular ftilm mini 

*E* p,J.II.k~t — . -~ ~ft- r '(rr jntrrnritfnM 1 fil mf; itatr 

' 1-" documNC which Mr Straw 4oUbat on jjriorirjr chanfi) or which ■ 

■pedal rcaran(ai spanned) 


~T" *trr dotUITMM pubtuhtd iftc [1*- rUrraalwml filmr dabs prwrny 
onto aad not kcaoflktwitb tbeac^ditaflioq but cited lo etjdctBOHil Uk 
praKlBtecr theory mdertyrof roe bkvearJne. 

"X" donmeat of particular rctevuer, rae ckiwd invatttoo cannot he 
cuoakluut novel or ouaotbc roeoglerodto involve en inventive nea- 
wben the document. ■ teken atone 

cocaidercd to involve on nrvoabve rtop vhn the document it 


'O" aunaaht nferriac la «a oral ducloaure, aee. exfcibitioa or other 
•f Jocw^Fiiht,l'lr^lofeblCTM»joo^rllo^dmt^to|^ 

tbc priority daw euicd 


ttm| *bvk>iM too poan ■killed alba art 
-A- itxxmMmtnba otic mac punt hntt, 


Date of the actual completion of the international search 


Date of mailing of the international sea 


rch report 


16 Decern 


ber 1993 


27 DEC -393 




Name and mailing address of the ISA/US 
Commkiwotr of Pneou and Trademtrirj 
Box PCI 

Washington, D.C. 20231 
Facsimile No. NOT APPLICABLE 


Authorized officer /\a / 

PAULA HUTZELL^f^X-^T 
Telephone No. (703) 308-0196 



Form PCT/1SA/210 (second >heet)(July 1»92)# 



-94- 



INTERNATIONAL SEARCH REPORT 



International Application No. 
PCT/U593/08435 



C fContuiuiUion). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



The Journal of Immunology, Volume 139, No.7, issued 01 
October 1987, Harout Dersimonian et. al, "Relationship of human 
variable region heavy chain germ-line genes to genes encoding 
anti-DNA autoantibodies", pages 2496-2501, see page 2498. 

Bull World Health Organ, 68 Suppl. issued 1990, Mellouk et. al. 
"Evaluation of an in vitro assay aimed at measuring protective 
antibodies against sporozoites", pages 52-59, see entire abstract. 

Proceedings of the National Academy of Sciences, Volume 86, 
issued December 1989, Queen et. al. "A humanized antibody that 
binds to the interleukin 2 receptor", pages 10029-10033, see 
entire document. 



Relevant to claim No . 



1-27 



1-27 



1-27 



Form PCTflSA/210 (continuation of aoponu »hee»XJ"l> 1991}* 



-95- 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US93/0S435 



A. CLASSIFICATION OF SUBJECT MATTER: 
IPC (5): 

C07H 21AM, 21/04; C12N 15^70, 15/74, 15/79, 5/10; C07K 15/2S; A61K 39/395. 



L 



Form PCT/1SA/110 (rat™ ihec*)(July 1992)* 



-96- 



7n7 h^<—i?<DM,£ 

(5i) int. ci. 6 w&im-% FfiHMmm^ fi 

C0 7H 21/04 B 8615-4C 

C 0 7 K 16/20 8318-4H 
C 1 2 N 5/10 
15/02 

C 1 2 P 21/08 9358-4B 
//(C 1 2 P 21/08 
C 1 2 R 1:91) 

7729-4 B C 1 2N 5/00 B 

(71) ttMA at^K-^y-^-T^!) 

ii ■ TX • U/^yfy K • ;U • If' 
±9 y — • ^7' • • r-s; — 

7 ? V jJ-tMSVi'y h yfV ~7— 20031 
^7^7 (tl/iL) 

1) #^3fc[IK77yW<-T'>N 19087 7 
-y • /<ffu— K667 

7/ U^^IS^Vv'^^^T'J'H 19468 ta 
-ft-^7t- K ' ? 7=*n — K241 

(72) 3§9F"i=f f - K7~7, i?^yA> K • ^-/pX 

7^ HVrVv— 20012 

*;KTn- K1622 

(72)^hj# xf—zfy 

7* y *^*H^ y~7 7 Kftl208787V 
• T—=ri?— K 7 -f 7*308 

7/ y *^-*@-<>->^-<-Tttl 194607 
tT/V • n 7 -7^ — T^<=^-— 42 

7^ y y -7 7 K#l209027vU 

2833 

7^ y*^*I^y->/M=7ffl 194057* 
y 7v"tf?— h • 3P 7/-"^^ h 'J — h641 



-97- 



